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1.1 General 

1.0 INTRODUCTION 

TRONOX 
Soda Springs, Idaho 

The U.S. Army Corps. of Engineers (USAGE) conducted a second five year review of 

the Kerr-McGee Chemical Corp. (Soda Springs) Superfund Site in Soda Springs, Idaho 

in September 2007. This review was conducted for the United States Environmental 

Protection Agency (US EPA) in June and July 2007. Based on their review, USAGE 

identified several follow-up actions for the site. These actions are discussed in the 

findings of the Second Five-Year Review Report for Kerr-McGee Chemical Corp. (Soda 

Springs) Superfund Site (US EPA, September 2007). 

The second five year review established that the remedies for the site (i.e. the landfill, 

calcine cap, and elimination of the liquid pond sources) were completed in accordance 

with the requirements of the September 1995 Record of Decision (ROD) and the July 

2000 ROD amendment. However, a protectiveness determination of the remedy for the 

second five year review was deferred because levels for some contaminants of concern 

(COC), primarily vanadium and molybdenum, remained above cleanup goals in ground 

water and surface water in 2007 in the point of compliance (POC) ground water 

monitoring wells. USEPA has required additional assessment of the remedy in meeting 

the cleanup goals since vanadium and molybdenum risk-based concentrations (RBC) 

currently remain elevated, 10 years after removal of the S-X and scrubber ponds in 

1997, and 6 years following capping of the calcine in August 2001. 

The purpose of the ground water monitoring network evaluation is to appraise the 

adequacy current ground water monitoring network. This assessment is done using 

ground water data results from the Tronox, Monsanto and Evergreen sites for 2007. 

Results of these investigations are presented in Appendices A, 8 and C, respectively at 

the end of this document. This evaluation assesses whether the existing monitor wells 

are adequately located and can be used to evaluate whether the ground water COC are 

attenuating rather than migrating in a downgradient direction . 
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This monitoring well network evaluation is prepared for the Kerr-McGee Chemical Corp . 

Soda Springs, Idaho Superfund Site as specified in Section 3.3 and 4.3 of the 

Addendum 1 to the Statement of Work of Remedial Design/Remedial Action Consent 

Decree for the Kerr-McGee Superfund Site dated April 9, 2008. EPA requested the 

evaluation of the monitoring well network to establish whether the current network 

monitored by Tronox defines the offsite migration of site-related COCs from the plant 

facility boundary and whether monitoring wells that are currently monitored 

semiannually are adequately located to demonstrate that the COC in ground water are 

attenuating in the aquifer. This evaluation is one action taken by Tronox to assist EPA 

in making a protectiveness statement for the site remedy selected in the Record of 

Decision (ROD) and was completed as described in the work plan st:119~ n JtlaY< 
__2000 . Y&i ~, 

1.2 Site Location 

The Tronox site (formerly known as the Kerr-McGee Chemical Corporation site) is 

located in Caribou County, Idaho approximately 1.5 miles north of Soda Springs as 

shown in Figure 1-1. The Tronox site is on the east side of State Highway 34. The site 

is bordered by agricultural land on three sides (north, east and south) and by the 

Monsanto Chemical Company elemental phosphorus plant on the west (on the west 

side of the highway) as shown on Figure 1-2. 

Figure 1-3 shows the location of the monitor wells sited near source areas investigated 

as part of the remedial investigation (RI). The location of the landfill that was 

constructed as part of the remedial actions and the lined solvent extraction ponds are 

also shown on Figure 1-3. Currently, the double lined 10-acre pond is the only 

remaining pond at the site . 
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Construction of the vanadium production plant facility was completed in the summer of 

1963 and full operation began in March 1964. Operation of the Vanadium plant 

continued until January 1999 when the plant was shut down. A number of waste 

impoundments generated by the plant during vanadium production and the locations of 

historic abandoned wells are shown on Figure 1-4. 

The site was placed on the National Priorities List on October 4, 1989. The effective 

date of the Consent Order to conduct a remedial investigation and feasibility study 

(RI/FS) was October 4, 1990. The RI required by the Consent Order was completed in 

1995. The Record of Decision was signed in September 1995 and amended in July 

2000 to include the capping of the calcine. The feasibility study (FS) for the entire site 

was completed in 1996 and a supplemental feasibility study for the calcine capping was 

completed in 2000. The remedial actions for the site that were required for the remedy 

were completed between 1997 and August 2001. A chronology of site and process 

changes since the implementation of the Consent Order is shown in Table 1-1. 

In 1997 and 1998, Kerr-McGee constructed a fertilizer production plant facility that was 

intended to process the calcine produced by the vanadium plant and process material 

from the calcine impoundment on the east side of the plant facility. The fertilizer plant 

operated intermittently until July 2000 when the plant ceased operation after it was 

determined by EPA that Kerr-McGee would be unable to reduce the calcine 

impoundment within a specified 8-year timeframe. The calcine was capped in August 

2001 and the fertilizer plant was demolished in 2002 and 2003. The vanadium plant 

facility was demolished in 2002 and the site surface was covered with limestone fines. 

During 2004, Tronox (formerly Kerr-McGee) purchased the Hopkins property to the 

south of the former industrial facility. This property includes the areas containing the 

monitoring wells KM-15, KM-16, KM-17, and KM-18, that have been designated the "off-

• site" wells that are located off of the industrial facility, as established by EPA. The 
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Tronox facility currently produces lithium-manganese oxide. Production of this material 

began in 1999. This material is used to produce rechargeable batteries. There are no 

liquid discharges from the current operations. 

1.4 Ground Water COC 

The six contaminants of concern (COC) identified in the Risk Assessment (EPA, 1993) 

include arsenic, manganese, molybdenum, tributyl phosphate, total petroleum 

hydrocarbons, and vanadium. Table 1-2 presents a range of concentrations for COC at 

the point of compliance (POC) wells, showing both the largest and the most recent (May 

2007) concentrations. 
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2.0 GROUND WATER MONITORING PROGRAM 

2.1 Wells Installed for Remedial Investigation 

TRONOX 
Soda Springs, Idaho 

The existing ground water monitoring network consists of 14 on-site monitor wells, 4 off

site monitor wells and 4 off-site springs shown on Figure 1-3, and listed in Table 2-1. 

These wells, installed during the RI, have been integral to the investigation and ground 

water monitoring programs for the site remedy. Investigations made during the RI 

established that the wells installed to monitor the site prior to the RI shown on Figure 1-

4 were not secured, of questionable construction, and did not meet the requirements of 

the RCRA TEGD for monitoring well installations (Dames & Moore, 1991 a). These 

older wells were abandoned in 1999. 

Monitor wells were installed at strategic locations to monitor specific surface water 

impoundments, aquifer units, downgradient off-site locations, and the Tronox facility as 

a whole. Locations of on- and off-site well placements and screen location depths are 

presented in previous technical memoranda and work plans (Dames & Moore, 1991 a, b 

and 1992) and listed in Table 2-1. Well construction, location and elevation data 

including specific geologic units monitored is shown in Table 2-2. The monitor wells and 

surface water sample sites that include Finch Spring, Big Spring and Upper and Lower 

Ledger Springs are monitored semiannually as required in the RD/RA Consent Decree 

and the Record of Decision. Sampling occurs at the high and low water periods, 

semiannually in May and in October. 

Locations of all Tronox wells installed during the RI are shown on Figure 1-3. Thirteen 

of the 18 wells installed during the RI shown on Figure 1-3 are designated "shallow" wells 

with total depths of 45 to 73 feet. Four wells are designated "intermediate-depth" wells 

with total depths of 100 to 173 feet. One well (KM-19) is completed on-site to a total 

depth of 230 feet and designated a "deep" well. 
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The shallow wells are completed with 10 feet of well screen that is set in the uppermost

defined basalt flow or interflow zone, typically flow Qb5 or interflow zone 14 (Dames & 

Moore, 1995). Shallow wells were completed within the first occurrence of ground water 

while drilling. On-site shallow wells include wells KM-1, KM-2, KM-3, KM-4, KM-5, KM-6, 

KM-7, KM-8, KM-9, and KM-13. Off-site shallow wells include KM-15, KM-16, and KM-

17. 

The intermediate-depth wells are completed with 20 feet of well screen that is set in a 

deeper basalt flow identified across the site through geophysical interpretation. These 

wells are constructed to monitor ground water from a deeper water zone than the shallow 

wells. On-site intermediate depth wells include KM-10, KM-11, and KM-12. The off-site 

intermediate-depth well is designated KM-18. 

The deep well, KM-19, is constructed near the bottom of the basalt flow and above the 

Tertiary Salt Lake Formation. The well is constructed with 20 feet of well screen and was 

• completed to monitor ground water at the bottom of the basalt flow. 

2.2 Well Location Rationale 

Monitor wells were installed during the RI at specific locations to monitor surface 

impoundments, aquifer units, downgradient off-site locations, and the facility as a whole. 

Source areas monitored by the monitor wells are summarized in Table 2-1 and shown 

on Figure 1-3. Rationale for the locations of on- and off-site well placements and 

screen location depths were reviewed and approved by USEPA based on previous 

technical memoranda and work plans developed during the RI (Dames & Moore, 1991 

a,b, 1992). 

Paired monitor wells KM-1 and KM-10 were originally intended to be the upgradient 

wells for the site and are located north and east of the former vanadium plant. Monitor 

well KM-1 is a shallow well completed in clay and tuff, whereas well KM-1 O is an 

• intermediate depth well completed in basalt. Since the time that these wells were 
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installed, the two double lined 5-acre ponds were constructed to the north of the monitor 

wells, and then removed in 2004. The wells are not currently monitored for water quality 

parameters but are measured on a semiannual basis for depth to water. 

Monitor well KM-2 is a shallow monitor well that is completed across the alluvium/basalt 

contact. This well is located near the southeast corner of the calcine cap. This well was 

intended to monitor the southern edge of the calcine impoundment area during the RI. 

Monitor wells KM-3 (shallow) is completed in clay and tuff and well KM-11 (intermediate 

depth) is completed in basalt. These paired wells are located south of the former 

scrubber pond. These wells were intended to monitor the scrubber pond and calcine 

impoundment area during the RI. 

Monitor well KM-4 is a shallow well located to the southwest of the calcine cap and is 

completed in cinders and tuff. This well was installed during the RI to monitor the 

calcine impoundment area and downgradient of the scrubber pond. 

Monitor well KM-5 is located between the former boiler blow-down pond and former 

MAP ponds to the west and slightly north of the former vanadium facility. This well was 

installed to monitor the MAP ponds. Monitor well KM-5 is a shallow well and is 

completed in vesicular basalt. 

Monitor well KM-6 is located south of the former limestone settling ponds and west of 

the historic landfills. This well was intended to monitor the historic landfills and potential 

releases to the south from the facility. Monitor well KM-6 is a shallow well with a large 

hydraulic conductivity and is completed in vesicular basalt. 

Monitor well KM-7 is located west of the former vanadium plant and east of the former 

S-X pond. Monitor well KM-7 is a shallow well that is completed in vesicular basalt and 

cinders. This monitor well was installed to monitor the ground water on the west side of 

• the former vanadium facility in the vicinity of the west side calcine deposit. 
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Monitor wells KM-8 (shallow), KM-12 (intermediate depth) and KM-19 (deep) are 

located to the west of the former S-X pond and were installed to monitor the S-X pond. 

Monitor well KM-8 is completed in clay and basalt. Monitor well KM-12 is completed in 

basalt and monitor well KM-19 is completed in clay and fractured basalt at the 

lowermost sequence of the basalt flows, immediately above the Tertiary Salt Lake 

Formation. 

Monitor well KM-9 is located near the southwest corner of the site facility boundary 

slightly south of the former S-X pond. Monitor well KM-9 is a shallow well completed in 

dense vesicular basalt. This monitor well was intended to monitor releases to the 

southwest from the site and is sited at one of the most downgradient locations from the 

former vanadium plant and S-X pond. 

Monitor well KM-13 is a shallow well located west of the former S-X pond. This well 

was completed in dense basalt and intended to monitor releases to the west of the S-X 

• pond. 

Monitor wells KM-15 (shallow) and KM-18 (intermediate depth) are located south of the 

site and west of the Finch Spring Fault. Monitor well KM-15 is completed in cinders and 

basalt and KM-18 is completed in basalt. These paired monitor wells were installed to 

monitor releases from the site to the south of the site and west of the Finch Spring 

Fault. Both wells indicate similar COG concentrations. 

Monitor well KM-16 is a shallow well that is completed in basalt. This monitor well is 

located to the south of the site, east of monitor well KM-15 and east of the Finch Spring 

Fault. This monitor well was installed to monitor releases to the south of the site and 

east of the Finch Spring Fault. 

Monitor well KM-17 is located south of the site to the southwest of monitor wells KM-3 

and KM-11. Monitor well KM-17 is a shallow well of relatively low permeability 
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completed in silt and basalt. This monitor well was installed to monitor releases to the 

south from the east side of the facility. 

2.3 Site Hydrogeology 

Ground water beneath and downgradient from the Tronox site is contained within the five 

basalt sequences identified on site (Qb1 through Qb5a), the basalt interflow zones (11 

through 14), and within limited areas of the alluvium. Ground water also exists within the 

Tertiary Salt Lake Formation that underlies the basalt, although the Salt Lake Formation 

does not contain monitoring wells. All of the on-site and off-site monitor wells installed as 

part of the Kerr-McGee RI/FS are completed at various depths within the basalt and 

interflow sequences, as shown in Table 2-2. The hydrogeologic properties of the basalts 

and interflow zones were characterized for the Kerr-McGee RI/FS, using geologic, 

geophysical, hydraulic head, hydraulic gradient, and hydraulic conductivity parameters 

from the installed and tested wells. Although ground water occurs in the Salt Lake 

Formation and within a limited area of the alluvium on-site, the basalts are considered the 

principal aquifer beneath the Tronox site. 

2.3.1 The Salt Lake Formation 

The Tertiary Salt Lake Formation is comprised of tuffaceous sandstones, conglomerates 

and limestones that yield small amounts of ground water for domestic and stock watering 

purposes, and are unpredictable as a water-supply source. The Salt Lake Formation is 

not considered part of the shallow ground water system. The Salt Lake Formation was 

core drilled on-site in corehole CH-3 from 231 to 250 feet (total depth of corehole CH-3) 

and was found to consist of fractured quartzite, sandstone, and clay with a packer test 

hydraulic conductivity of 0. 77 ft/day. · This is within, but at the low end of the range of 

packer-test hydraulic conductivities estimated for the deeper part of the overlying basalt 

sequence. No wells at the Tronox site were completed within this formation. 
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Seismic refraction studies performed as part of the RI indicated that alluvium is thickest 

and extends to the greatest depth on the eastern side of the plant facility. Based on 

geologic data from well KM-2, a small area of thin saturated alluvium overlies the basalt in 

the eastern part of the Tronox facility where the elevation of the basalt/alluvium contact 

falls below the elevation of the water table. Well KM-2 is screened across the 

basalt/alluvium contact. The area of saturated alluvium appears to be limited near the 

east side of the facility, extending a short distance to the north and south of the capped 

calcine tailings. The alluvium has not been noted to contain ground water at other 

locations on the Tronox site. 

2.3.3 Basalt Aquifer 

The basalts and interflow zones of the mid-Pleistocene Blackfoot Lava Field comprise the 

principal aquifer beneath the Tronox site. All of the on-site Tronox monitor wells, with the 

exception of well KM-2, are screened exclusively within these basalts and interflow zones. 

The basalt sequence at the Tronox site, described in the RI is comprised of five 

identifiable basalt flows (Basalts Nos. Qb1 through Qb5) and associated interflow zones 

(lnterflow Zones Nos. 11 through 14). Two younger basalts (Obsa and Obsb) and 

associated interflows were identified to the south and west of the site and are believed to 

have occurred as post-faulting flows. These basalts and interflow zones are believed to 

be stratigraphically similar to basalt flows identified at the Monsanto Site by Golder (1985 

and 1992). However, the hydrogeologic characteristics of the basalt flows between the 

two sites appear to be different. Notable differences included: 

• Magnitudes of hydraulic conductivities of the basalt flows and interflow zones at the 
Tronox site are similar based on the results of extensive aquifer testing, whereas 
basalts and interflow units at the Monsanto site are indicated to differ substantially; 

• Local water level elevation and water quality differences exist between adjacent 
shallow, intermediate-depth and deep wells at Monsanto. Water quality and aquifer 
test data for Tronox indicate that the entire thickness of saturated basalt is in relatively 

C: GEnTRONOX\RP\monitorwellnetworkeval.doc 10 DRAFT 



• 

• 

• 

Ground Water Monitoring 
Network Evaluation 

TRONOX 
Soda Springs, Idaho 

good vertical hydraulic connection over the area of the Tronox site causing mixing of 
COC, and; 

• Faults are considered to represent zones of increased transmissivity at the Tronox 
site, whereas they are interpreted to be barriers to flow at the Monsanto site. 

2.3.3.1 Hydraulic Conductivities of the Basalt Aquifer 

Distribution of the hydraulic conductivity across the site and to the off-site wells is shown 

on Figure 2-1. This figure illustrates that a zone of greater hydraulic conductivity exists 

across the central portion of the site in a northeast-southwest trending direction. This 

zone roughly corresponds with the distribution of manganese, molybdenum and 

vanadium COC beneath the Tronox property. This zone of large hydraulic conductivity 

extends from beneath the west half of the calcine cap on the east side of the industrial 

facility to the southwest towards the Evergreen site and the southeast corner of the 

Monsanto facility. This zone of larger hydraulic conductivity likely represents a zone of 

fracturing in the uppermost basalt flow. This zone is bound on the west of the site by 

basalts with conductivities that are about an order of magnitude less, and by a lower 

conductivity zone to the south based on the estimates from KM-17. No hydraulic 

conductivity data are available from the Monsanto or Evergreen sites . ..---:---, -A..._ 

l_---- -. ~ \ ~' ,0 ~ \ ----

Primary permeability of unbroken basalt is small. Most ground water in basalt is 

transmitted along secondary features such as joints or fractures. Vertical columnar joints 

are a common feature observed in basalt exposed to the south and southwest of the site 

along the trace of the Finch Spring Fault. The presence of intensely fractured or vesicular 

zones, rubble zones, and/or cinder zones can also greatly increase the ability of basalt to 

transmit water. lnterflow zones are comprised of subaerial deposited materials, including 

clays, cinderaceous deposits, alluvial sands and gravels, organic debris and weathered 

and broken basalt. Variations in the ability of interflow zones to transmit water result from 

changes in the character and thickness of these materials . 
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Observed hydraulic conductivities estimated from the slug, specific capacity, and pumping 

tests conducted in the shallow, intermediate-depth, and deep wells include the following: 

. 1-? - ,t.10 
• Hydraulic conductivity of the basalts ranged from ~ ft/day. 

• lnterflow zones hydraulic conductivity ranged from 90 to more than 200 ft/day. 

• Basalt No. Obs (shallow basalt represented by shallow well screened zones) hydraulic 
conductivity ranged from about 9 to 340 ft/day. 

• The hydraulic conductivity of basalt No. Qb3 (Deeper basalt screened in wells KM-10, 
KM-11, KM-12, and KM-18) ranged from 8 to almost 100 ft/day. 

• Hydraulic conductivities estimated for well KM-19 screened in Basalt No. Ob2 and 
lnterflow Zone No. 11 ranged from about 15 to almost 70 ft/day. 

Generalizations about hydraulic conductivities observed within the basalt aquifer at the 

Tronox site include the following: 

• The hydraulic conductivities of interflow zones are not significantly greater than those 
of the basalt flows; 

• Hydraulic conductivities of the shallower basalts (Basalt No. Obs) are generally greater 
but not significantly greater than those of the deeper basalts (Basalt No. Ob3) ; 

• A horizontal layer of significantly smaller hydraulic conductivity which could greatly 
limit or prevent vertical movement of ground water was not identified; 

• A continuous horizontal layer of significantly larger hydraulic conductivity along which 
horizontal ground water flow could be localized was not identified ; 

2.4 Ground Water Point of Compliance Wells 

The Record of Decision (EPA, September 1995) stated that the point of compliance 

(POC) for the evaluation of the selected remedial actions for ground water wi ll be the 

boundary of the current active industrial facility, using the existing monitoring wells 

(EPA, 1995). POC wells include wells KM-2, KM-3, KM-5, KM-8, KM-9, KM-11 , KM-12, 

KM-13, and KM-19. EPA requested the addition of wells KM-2, KM-3 and KM-11 to the 

list in their May 6, 1997 correspondence and Kerr-McGee included these wells in the 
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semiannual POC sampling for these wells. Table 2-1 provides the justifications used for 

sampling of the POC wells at the site, and for sampling off-site well and spring 

locations. 

2.5 Ground Water Sampling Programs 

Tronox monitors water levels and water quality in both on- and off-site wells and 

selected springs shown in Table 2-3 on a semiannual basis, generally in May and 

October. During the RI (sample rounds 1 through 8, shown in Table 2-1), wells were 'J)p ~ 
purged using a submersible pump carried from well to well. The pump was cleaned and~ 

purged between wells. Each sample was bailed from the well using a Teflon bailer 

following the evacuation of 3 casing volumes of water. Rounds 9 through 12 were 

completed using the same methods although some of the wells were not sampled and 

the analyte list was modified to remove some analytes that were not detected in the 

previous sampling rounds . 

A ground and surface water sampling plan was developed for the RD/RA sampling 

events for on-going semiannual sampling. This plan was finalized and accepted by 

EPA in May 1997. Analytes include the parameters groups shown in Table 2-3 and 

analytes shown in Table 2-4. Data reports that include the validated data review and 

the updated RD/RA database are transmitted to the EPA and IDEQ on a semiannual 

basis. Additionally, a comprehensive ground water report is prepared on an annual basis 

that presents the findings of the data collection and analysis of changes in ground and 

surface water quality. The most recent report is attached as Appendix A 

2.5.1 RD/RA Low-Flow Purge Sampling Methods 

A low-flow sampling plan was developed during September 1997 to incorporate low-flow 

sampling methods. Low-flow well purging was first performed during the November 

1997 sampling round following dedicated pump installation in each of the sampled 

• wells. Low-flow sampling methods are based on EPA Region 1 "Low Flow SOP" dated 
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May 13, 1996 and the EPA document "Low-Flow (Minimal Drawdown) Ground Water 

Sampling Procedures" dated April 1996. This method was provided as an addendum to 

the RD/RA Sampling and Analysis Plan (SAP) deliverable submitted to EPA during May 

1997 and approved by Region 10 EPA on June 6, 1997. Low-flow sampling is 

performed on all of the "KM" series wells with the exception of non-POC wells KM-1 and 

KM-10. Wells KM-1 and KM-10 are monitored for water level purposes only. 

Stainless steel submersible pumps were installed in most of the monitor wells during 

October 1997. A pump was installed in KM-7 during May 2000. The pumps are 

dedicated for evacuation and sampling purposes. Each pump is operated by a portable 

generator. Each pump is suspended on Schedule 80 1-inch PVC piping and a stainless 

steel safety cable (in intermediate depth and deep wells), such that the intake level on 

each pump is placed in the approximate center of the well screened interval. During 

sampling, flow rates are measured concurrent with drawdown in each well to assess 

stabilization of purged ground water. A discharge assembly is used to control the rate of 

discharge from each well via use of a ball valve. The assembly is used to control 

discharge from each well during sampling such that the amount of discharge will not 

allow the well to be drawn down more than 0.3 feet during purging and sampling events. 

Field measurements are made through the use of a turbidity meter and flow cell. The 

flow cell is used to measure pH, temperature, specific conductance, and dissolved 

oxygen. Field data are graphed following sample collection to show stabilization of field 

parameter measurements with time prior to sample collection. These graphs are 

presented with the semiannual data validation reports. Criteria used to determine 

whether the purged water has stabilized include: 

• pH within ± 0.3 units; 

• Temperature to within± 2 degrees; 

• Specific Conductance within ± 10 percent; 

• Dissolved oxygen within± 10 percent, and; 

• Turbidity within ± 10 percent. 
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If the parameters do not meet the above criteria within the extraction of three casing 

volumes of water, then a sample is obtained following the removal of not more than 

three casing volumes of water. Samples are collected from the discharge point beyond 

the ball valve. Samples are collected and handled in accordance with the May 1997 

SAP. 

2.5.2 Monsanto Ground Water Monitoring Program 

Ground water sampling is performed for the Monsanto site on an annual basis. Results 

from the ground water sampling round completed at the Monsanto site in 2007 are 

attached as Appendix B to this report. Between June 19 and June 25, 2007, Golder 

collected groundwater measurements and samples per the annual sample collection 

requirements of the Monsanto ROD. Wells were purged using dedicated pumps in most 

of the wells. Samples were obtained following the purge of three casing volumes. The 

samples collected in June 2007 were shipped to SVL Analytical in Kellogg, Idaho under 

chain of custody for analysis. The analyte list used for the Monsanto site in 2007 

included molybdenum, vanadium and manganese. Of particular interest to the Kerr

McGee Superfund site are the Monsanto monitor wells that are placed along the 

eastern edge border the of the Monsanto site, including TW-33, TW-38 and TW-12. 

Wells TW-56 and the Lewis Well that are also monitored by Monsanto define the 

western extent of COC impacts to ground water from the site. Ground water )( 

investigations made during the RI concluded that these wells are most in: luenced by the , 

off-site migration of COG (Dames & Moore, 1995). ~ l( -ljJs_ ~ f;:__ 

2.5.3 Evergreen Ground Water Monitoring Program 

Ground water sampling is performed for the Everg reen site by Sprague Environmental 

LLC (Appendix C). Four wells were installed and sampling commenced in November 

2003. The most recent sampling round from Evergreen was in May 2007. This round 

was completed close to the time of sampling at the Tronox site in May 2007. The 

• analyte list used for the Evergreen site included COC molybdenum, vanadium and 
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manganese. Each Evergreen monitor well was sampled using a clean Teflon bailer. 

The depth to ground water was measured and at least three casing volumes of water 

were removed using a clean Teflon bailer prior to collecting the samples. When the 

sample bottles were filled the temperature, pH and conductivity of the ground water was 

measured in the field. This information was recorded on a field sampling form for each 

well. The sample bottles were sent to ACZ Laboratories in Steamboat Springs, 

Colorado under chain of custody for analysis . 
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3.0 GROUND AND SURFACE WATER DATA EVALUATION 

Ground water monitoring water level and analytical data obtained from the Tronox, 

Monsanto and Evergreen sites in 2007 will be used in the following subsections to 

demonstrate that the existing monitoring well network is adequately placed to assess 

the movement of COC off site. 

3.1 Ground Water Elevations and Flow Direction 

Figure 3-1 presents measured water level elevations and ground water gradients in May 

2007. This figure includes water levels obtained by Golder for the Monsanto site 

between June 19 and June 27, 2007 (Appendix B) and from Sprague Environmental 

LLC for the Evergreen site (Appendix C), obtained in May 2007. 

Ground water flows in response to hydraulic gradients from areas of higher hydraulic 

head to areas of lower hydraulic head at rates that are proportional to hydraulic 

conductivity and hydraulic gradient and inversely proportional to effective porosity of the 

aquifer. Ground water mixes vertically through much of the basalt aquifer across the 

Tronox site in response to vertical hydraulic gradients such as those noted in KM-15 and 

KM-18 and horizontally within aquifers in response to horizontal gradients as is 

demonstrated between the wells. Ground water in the regional Shallow Aquifer System 

flows southward from the topographically higher Blackfoot Reservoir (about 12 miles 

north of the Tronox facility) to seeps and springs along the topographically lower Bear 

River. 

In the vicinity of the Tronox facility, horizontal hydraulic gradients and ground water flow 

directions within the. shallow basalt units during May 2007 are indicated by water level 

elevations contoured on Figure 3-1. The on-site hydraulic gradient averaged about 0.02 

ft/ft in 2007, although the gradient is flatter on the east side of the site beneath the calcine 

cap . 
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Instead of flowing south as the regional aquifer does, much of the ground water flow in 

the aquifer beneath the Tronox site is to the west and captured by Monsanto's production 

wells PW-1 through PW-4. The predominant flow direction beneath the plant site is to the 

west-southwesterly towards Monsanto, as shown on Figure 3-1. Ground water levels on 

the Monsanto site are shown on Figures 6 and 7 in Appendix B. Because Monsanto 

pumping wells are downgradient from the Tronox site, some of the mass of COC from the 

Tronox site are captured by these production wells. Monsanto ground water elevations 

for June 2007 show that capture zone for the production wells is the upgradient area 

above 5890 foot porentiometric level (Figure 5, Appendix B). 

Ground water levels beneath the east side of the facili indicate a more so flow 

3Q1ponent, immediately to the south of the calcine cap, 
4

based on nearly identical ground 

wa er ei'evations observed in wells KM-2 and KM-3, as shown on Figure 3-1. This flow 

direction and gradient is virtually unchanged since first evaluated in November 1992. 

Flow rates from these Monsanto production wells PW-1 through PW-4 were reported to 

be in the range of 1200 gpm (Dames & Moore, 1995) during the RI . 

Water level elevations measured during May 2007 in the intermediate depth monitor wells 

KM-11 , KM-12, and KM-18 are also shown on Figure 3-1 but are not considered in the 

contouring. Ground water levels in the intermediate depth wells indicate a pattern of 

ground water flow that is similar to the pattern observed in the shallow wells. 

3.2 Site Water Levels and Site Precipitation 

Figure 3-2 presents a·nnual precipitation totals for Soda Springs, Idaho between 1990 and 

2007, obtained from Tigert Airport in Soda Springs. Annual totals peaked at about 17.5 

inches in 1994 and 1997. Annual precipitation rates declined after 1997 to about 11 .5 

inches in 2001. Annual precipitation rates have been increasing on average since 2001, 

to just over 15 inches annual average in 2006. However, 2007 ended up with less than 

10 inches of total moisture . 
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Site ground water level changes over time correlate with variation in the annual average 

precipitation rates. However, general rises in site ground water levels lag the precipitation 

by about three years, based on the observation of the low annual average in 2001 and 

recovery in water levels in site wells after 2004. Overall, ground water elevations dropped 

on average 5 to 8 feet between 1997 and October 2001 , and then remained at lowered 

levels in the fall through 2004, as indicated on Figures 3-3 through 3-5. Ground water 

elevations recovered several feet between 2004 and 2007, towards the range of levels 
...__::a-.o-

observed in 1997. This recovery is noted to occur at the same time as increased COC rn l: 
concentrations in a few wells, including KM-6 and KM-16. ~ 

Seasonal ground water elevations are typically higher by about 2 to 3 feet in the spring 

when compared with the fall water levels, as shown on Figures 3-3 through 3-5. These 

figures demonstrate little change in site gradient direction by the consistent relative 

elevation changes between wells over time. However, well KM-8 water level changes 

with time show rising trends resulting in smaller vertical gradients between nested wells 

KM-8, KM-12 and KM-19. The reason for this change may be the result of a reduction of 

ground water salinity over time in well KM-8 (Appendix A). 

3.3 Ground Water Quality 

3.3.1 Tronox Monitor Wells 

The intent of evaluating water quality from the monitoring well network is to focus on the 

performance of the network using COC concentrations. Table 3-1 presents an 

evaluation of each of the monitor wells with respect to changes in COC, and location 

relative to monitored facility and ground water most heavily impacted from site COC. 

These results are based on the validated ground water quality data for the Tronox site 

that is evaluated on an annual basis and summarized in the annual comprehensive 

report of ground and surface water quality, provided in Appendix A to this monitor well 

placement evaluation . 
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The annual report evaluates trends for COC and other constituents that indicate 

significant trends. The annual report for 2007 concluded that concentrations of common 

ions and TDS have generally decreased with time in the Tronox wells, with a few 

exceptions.. This trend has flattened somewhat between 2000 and the present for a 

number of the on-site wells near the west side of the facility as these concentrations 

approached background. A rising nitrate trend has been noted at some well locations 

near the covered S-X pond. Nitrate plus nitrite concentrations have doubled in well KM-

8 between 2001 and 2007. Rising nitrate plus nitrite is also noted in shallow well KM-4 

west of the calcine cap and the covered scrubber pond. 

Vanadium and molybdenum currently exceed the RBC at most of the POC wells and 

non-POC wells, as shown in Table 1-2. Ground water molybdenum concentrations in 

monitor wells KM-5 and KM-9 fell below the RBC in 2003, rose slightly for a few years, 

then fell below the RBC once again in 2008. Molybdenum and vanadium 

concentrations generally decreased with time in nearly all POC wells as indicated in 

Table 3-1, although the ground water from monitor well KM-3 has constant 

molybdenum concentrations since around 2001. Only one well, on-site deep well KM-

19 was below the RBC for all COC in 2007. 

Manganese concentrations decreased with time in nearly all wells following LSE and 

remedial actions completed in 1997 (see Appendix A). Manganese concentrations 

decreased much quicker than vanadium and molybdenum concentrations following 

LSE. However, manganese currently exceeds the RBC in two of the Tronox POC wells 

as shown. in Table 1-2. Well KM-3 ground water indicates· an increasing manganese 

trend since 2001. The ground water from monitor well KM-8 manganese 

concentrations are seasonal. Ground water concentrations decreased substantially in 

KM-8 between 1997 and 2004, but currently concentrations of manganese are 

increasing and remain an order of magnitude greater than the RBC as shown in Table 

1-2 . 
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Arsenic was less than detection (5 ug/1) at most Tronox wells in 2007, as detailed in 

Appendix A. Arsenic was identified at small concentration in shallow ground water. 

Concentrations of arsenic in ground water are greater than 10 ug/1 near the reclaimed 

scrubber pond with no noted concentration trend. Arsenic concentrations increased 

between May 1995 and 2002 in the ground water monitored by KM-8, and declined 

through 2005. 

Concentrations of TSP and TPH slightly exceed the RSCs in well KM-8 ground water. 

TPH indicates a decreasing ground water trend through 2005 with little change to the 

present as detailed in Appendix A. TSP indicates an overall decreasing trend since 

LSE was implemented in 1997 through 2005 with a seasonal pattern within this range 

to the present 

3.3.1.1 Tronox Ground Water Levels and Concentration Changes 

Increasing COG concentrations noted at several wells following the winter of 2004-2005 

are in part observed to correlate with rising water levels in the aquifer following years of 

drought and lowered water levels. Some of this apparent correlation could be caused 

by changes in precipitation in general rather than changes in water levels as 

demonstrated by the correlation between precipitation and water levels on Figure 3-2. 

However, seasonal COC concentration fluctuation trends are noted at a number of site 

well locations, including wells KM-2, KM-3, KM-6, KM-8, KM-15, KM-16 and KM-18 as 

shown in Table 3-1. 

Ground water in monitoring wells KM-6 and KM-16 in particular, appear to indicate 

consistent COC ground water concentration changes seasonally when compared with 

changes in ground water levels and overall annual changes in moisture. This 

comparison of water levels with COC trends is demonstrated on Figures 3-6 through 3-

11. These seasonal effects are notable between 2001 and in 2005 for molybdenum and 

vanadium, but seasonal effects for manganese are still observed to a smaller degree . 
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Increasing concentrations for several constituents in wells KM-6 and KM-16 following 

2004 appear correlative to rising water levels in the aquifer following years of drought. 

Wells KM-6 and KM-16 are centrally positioned within the larger hydraulic conductivity 

areas directing larger concentrations of COC to be transported in a southwesterly 

direction. Both wells indicate seasonal fluctuations and demonstrate a delayed 

response to LSE and pond basin remediation performed between 1995 and 1997. The 

delayed response may be due to the increased distance to these well locations. 

3.3.2 Monsanto Wells 

Monsanto monitor wells that are placed along the eastern edge border the of the 

Monsanto site include production wells PW-1 through PW-4, TW-33, TW-38 and TW-12. 

Wells TW-56 and the Lewis Well are located south of the Monsanto property line and 

are routinely monitored by Monsanto. All of these wells are monitored for manganese, 

molybdenum, and vanadium. These wells, as shown on Figure 3-1, are all located at 

• downgradient locations from the Tronox wells. Molybdenum trends from the annual 

report (Golder, 2007, Appendix B) and shown on Figures 3-12 through 3-16 indicate 

substantial decreases in molybdenum in downgradient wells TW-33, and TW-12 

following 1993, nearly identical to the decreasing trends noted in Tronox wells KM-15 

and KM-18 (Appendix A). 

• 

The Lewis well is the furthest and most downgradient well yielding ground water 

impacted by molybdenum but indicating little to no impact from vanadium. Figure 3-12 

shows that molybdenum concentrations in the Lewis well peaked in 1997 and 

decreased immediately following LSE in 1997 (Golder, 2007, Appendix B). Big Spring 

trends shown on Figure 3-12 agree with analytical results obtained by Tronox. City 

Park Spring, shown on figure 3-12 shows increasing molybdenum through 2003 and 

decreasing trends to the present. Vanadium trends were not available for review for 

these sites monitored by Monsanto . 
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Figure 3-13 shows that molybdenum concentrations in well TW-12 rapidly declined 

starting in 1993 with a flattening of the slope beginning in 2001. Figure 3-14 indicates 

that well TW-56 has slowly increasing molybdenum concentrations with time since 

1993, although the ground water concentration is about half of the RBC. Figure 3-13 

indicates that TW-33 has a similar decay trend to TW-12 for molybdenum, although TW-

33 began to flatten a few years prior to this observed trend in TW-12 (Golder, 2007, 

Appendix B). 

The 2007 Monsanto report (Appendix B) indicates that molybdenum and vanadium are 

captured by the Monsanto production wells PW-1 through PW-4. In 2007, mean 

vanadium concentrations obtained from production wells PW-1 through PW-4 were 33.4 

ug/1 while molybdenum concentrations averaged about 35 ug/1. Although the production 

rates from each well is not known, total discharge from these wells was estimated to be 

about 1,200 gpm (Dames & Moore, 1995) during the RI. Assuming a similar pumping 

rate for 2007, based on the comparable water level elevations shown on Figure 3-1, it is 

estimated that 175 pounds of vanadium and 186 pounds of molybdenum are removed 

for the production of elemental phosphorus by Monsanto on an annual basis. 

3.3.3 Evergreen Wells 

Four 2-inch PVC monitoring wells are routinely sampled at the Evergreen site by 

Sprague Environmental. Results are contained in Appendix C. Two of these wells, EV-

1 and EV-2 are downgradient of the Tronox wells at the locations shown on Figures 3-

16 and 3-18. Site gradient beneath the Evergreen facility is west-southwesterly, 

(Sprague Environmental, 2008). 

Monitoring wells EV-1 and EV-2 are located hydraulically upgradient of the Evergreen 

site, and are therefore assumed to be unaffected by former Evergreen fertilizer 

production at the site. Evergreen data indicate (contained in Appendix C) that wells EV-

3 and EV-4 are down~laterally-downgradient of Evergreen site (Sprague~ 
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Environmental, 2008) and are therefore analytical results from EV-3 and EV-4 are not /// 

considered in this evaluation of monitor well placement. / // 

Figures 3-16 through 3-18 demonstrate Evergreen well concentration trends of 

manganese, molybdenum, and vanadium plotted with the Tronox monitoring well 

ground water data. The concentration data demonstrate very similar decreasing trends 

with time when compared with the Tronox data, indicating that molybdenum is 
I 

attenuating in the basalt a uifer being removed by the Monsanto production wells, or 

migrating towards Bear River and Bi Springs. 

3.3.4 Off-Site Springs 

Tronox routinely monitors surface water quality at four spring locations. The springs that 

are sampled include Finch Spring, Big Spring, and Upper and Lower Ledger Springs. The 

water from the springs is analyzed for general indicator parameters, common ions, and 

metals. Finch and Big Spring water concentrations exceed the RBC for molybdenum 

only. Both locations continue to indicate decreasing trends for molybdenum. Data 

obtained by Golder corroborate this finding for Big Sprin\_____, (_ ~ 7 
) 

Finch Spring originates from the base of the Finch Spring Fault scarp, approximately 

4000 feet to the south of the Tronox facility, shown on Figure 3-1 and forms a small 

pond. Finch Spring has been routinely sampled since 1991 and appears to represent a 

southern and most downgradient boundary to measurable vanadium in surface water. 

Finch Spring is assumed to represent ground water quality at this location, since the 

spring is derived from ground water along the base of the fault. 

Big Spring is the most distant spring relative to the site, located approximately 4 miles 

south of the facility and south of the town of Soda Springs and is believed to be 

impacted from both the Monsanto facility and from the vanadium plant. Big Spring 

emerges from alluvium at the south end of the valley floor and flows into Hatchery 

• Creek and then into the Bear River. Flow from this spring is considerably greater than 
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Finch Spring, although this flow was smaller than normal between 2001 and 2004 due 

to several years of below normal precipitation. Discharge from Big Spring was 

approximately 17.6 cfs (7,900 gpm) in May 2007, whereas discharge from Finch Spring 

ranges from about 10 to 40 gpm. Vanadium remains at or below the detection limit in 

Big Spring. 

Big Spring was first sampled by Kerr-McGee in 1993 and is currently sampled by 

Monsanto and Tronox. Results from sampling of Big Spring are presented in Appendix 

A and Appendix B. Results from both Monsanto and Tronox show that molybdenum 

concentration increased through 1997 and began decreasing at Big Spring following 

LSE at the site. Therefore, it is observed that the molybdenum concentration is 

decreasing at nearly all monitoring locations between the Tronox facility boundary and 

the furthest most downgradient point observed at the Bear River, indicating that 

molybdenum is attenuatin in the basalt a uifer and being removed to the Bear River at 

Big Spring. Assuming an average flow rate of 17.6 cfs and a molybdenum concentration 

of 210 ug/1, an estimated 7,400 pounds of molybdenum are discharged from the aquifer to 
• Big Spring on an annual basis based on May 2007 data. 

Upper and Lower Ledger Spring surface approximately 3,300 feet to the southeast of 

Finch Spring and issue from basalt. In June 2000, EPA requested Kerr-McGee resume 

routine sampling of Upper and Lower Ledger Springs. These springs were first sampled 

by Kerr-McGee in 1991. These springs are a source of drinking water for Soda Springs. 

The analytical results are plotted as a function of time and are presented in Appendix A. 

Concentrations of metals are typically less than detection in Upper and Lower Ledger 

Springs, although molybdenum and vanadium are infrequently detected at concentrations 

near the detection limits. Water quality at Upper and Lower Ledger Springs does not 

appear to be impacted from former site operations based on May 2007 water quality 

results . 
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3.4 Adequacy of Well Placement - Defined Areas of COC in Ground Water 

The following sections provide an analysis of the monitor well placements within and 

outside of defined areas of COC in ground water exceeding the RBC, both on the 

industrial facility and downgradient of the point of compliance. Although the ground 

water from most of the wells, with the exception of deep well KM-19, exceed the RBC 

for at least one COC as shown in Table 3-1, the main transport of COC across and o 

the industrial facility occurs alon~ pathways of greatest hydraulic conductivity between 

wells KM-6 and KM-15 and KM-16,' as demonstrated on Figure 2-1 and on Figures 3-19 

through 3-21. 

3.4.1 Manganese 

The wells that are located within the areas of largest manganese impact to ground water 

are shown on Figure 3-19. Elevated manganese concentrations in ground water extend 

from the west side of the former scrubber pond in KM-3 in a westerly direction towards 

KM-6 and KM-8 (Appendix A). The largest manganese concentrations appear centered 

about the south end of the covered S-X pond basin, with a trend towards the south 

towards KM-16. Manganese conce~trations have decreased with time in nearly all of the 

monitoring wells relatively quickly fQllowing LSE (see Appendix A). Recent manganese 

concentrations (May 2007) in TRON OX monitor wells are summarized in Table 1-2. 

May 2007 manganese concentrations in ground water for on-site Tronox wells range from 

less than detection in well KM-19 to 5,000 ug/1 in well KM-8 (see Appendix A). In May 

2007, the RBC for manganese (180 ug/1) was exceeded in two POC wells, KM-3 (560 ug/1) 

and KM-8 (5,000 ug/1). Manganese does not exceed the RBC to the south or west of the 

POC wells in either the Evergreen wells or in the Monsanto wells utilized in this evaluation. 

Manganese was reported to be less than the detection limit to 2.6 ug/1 at Upper and Lower 

Ledger Spring. Manganese was also less than the detection limit Finch and Big Springs 

during May 2007 . 
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The current monitor well scenario defines the off-site migration of manganese . 

Downgradient wells at Evergreen and Monsanto confirm this finding. 

3.4.2 Molybdenum 

Molybdenum is readily soluble in water, and is, more mobile than vanadium in the ground 
,,{''•' 

water. Multiple valence states are a complii;~tfi"1g factor in molybdenum chemistry. The 

aniopic (molybdate) species are probably precMJt116ant in natural water (Hem, 1978) . 

. j[;;Hj . 
Molybdenum concentrations indicate an overalt~~~reasing trend with time (See Appendix 

·•·, ·,'::'. 

A). Molybdenum concentrations in Tronox morl.itOt wells for May 2007 are summarized in 

Table 1-2. Molybdenum was a dominant metal in the S-X raffinate stream, and therefore 

is found in greater ground water concentrations: near former S-X and scrubber pond 

source locations. During May 2007, on-site well :concentrations of molybdenum ranged 

between 23 ug/I in deep monitoring :ell KM-19 to 41,000 ug/I in well KM-8 . 

Figure 3-20 shows the placement of the w~U,fi for all three facilities defining the most 
·,r::t.,:.) 

heavily impacted ground water areas. Fig~!t~ 3-20 illustrates that concentrations of 
I·/ ·', 

molybdenum are elevated in areas centered to:JtJl~
1 
south end of the former S-X pond and 

about the perimeter of the covered scrubber ptjH~;~ This area of elevated molybdenum in 
~ l ·: , ·. ,~ 

the ground water follows the zone of larger hydf~ulic conductivity to the southwest towards 

wells KM-15 and KM-18, Evergreen well EV-1, and as far west as Monsanto well lW-12. 

Monsanto wells TW-33 and lW-38 located to the west of the Tronox facility show 

molybdenum concentrations in the range of 50 ug/1. This concentration is slightly greater 

than the average molybdenum concentrations beirig removed by the Monsanto production 

wells PW-1 through PW-4. 

Molybdenum exceeds the RBC ( 180 ug/I) in· M1t of the on-site wells with the exception of 
i:: · .~~ 

wellSf KM-5, KM-9 and KM-19, as shown in TalJI~ 1~2. The molybdenum RBC is exceeded 
. .. ·.,,, 

at all Tronox well locations to the south of the it-1dl.Jstrial facility, and at Finch Spring and 
.. '. 

'< t} 
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Big Spring. Molybdenum was less than the detection limit in Upper and Lower Ledger 

Spring during May 2007. 

'i" 

The current monitor well placements within the ~fpund water areas most heavily impacted 

by molybdenum define off-site migration from the industrial facility. However, the well 

placement does not define the easternmost edge of the molybdenum RBC. Trend 

analysis of molybdenum in well KM-17 shows concentrations peaked in 2000 and have 

been decreasing since that time (see Appendix A). Molybdenum concentrations in well 

KM-17 are within the same range as the Evergreen wells, as shown on Figure 3-20. 

3.4.3 Vanadium 

May 2007 ground water vanadium conceritrations in the Tronox monitor wells are 

summarized in Table 1-2. Vanadium concentratjpns in ground water are decreasing with 

time at most locations, but at a slower rate when compared with manganese, and 

molybdenum. Vanadium is detected at concentrations above the RBC (260 ug/I) in all of 

the on-site wells with the exceptions of intermediate well KM-11 and deep well KM-19 a 

shown in Table 1-2. Vanadium concentrations ranged between 10 ug/I in KM-11 and 

18,000 ug/1 in well KM-8 (see Appendix A). 

Vanadium was a dominant metal in the S-X raffinate stream. Vanadium in the ground 

water at the site is predominantly found in the pentavalent state. Transport of vanadium 

in water and soil is influenced by redox pot~ntial, pH, and the presence of particulate 

(USHHS, 1990). Vanadium species have a t~ndency to bind strongly to mineral or 

biogenic surfaces by adsorption or complexing; hence it can be transported either in 

solution or in suspension. Adsorption may be the most significant attenuating factor for 

vanadium. 

Figure 3-21 illustrates the distribution of vanadium concentration in ground water beneath 

and downgradient of the site. Larger vanadium concentrations are consistently identified 

near the south end of the reclaimed S-X pond and west of the southern half of the calcine 
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cap and the covered scrubber pond. Vanadium concentrations in off-site Tronox monitor 

wells located southwest of the site exceed the vanadium RBC, as well as Monsanto well 

lW-12 and Evergreen well EV-1, as shown on Figure 3-21. Based on the concentration in 

well lW-33 at Monsanto, vanadium persists on the eastern portion of the Monsanto site in 

as ground water impacted from the Tronox site is drawn in the direction towards the 

production wells and discharged. 

To the south of the industrial facility boundary, ground water from monitor well KM-17 (18 

ug/1) remains substantially less than the RBC for vanadium, and defines the eastern 

~oundary of vanadium in the ground water. Elevated vanadium concentrations extend 

southwesterly along a zone of larger hydraulic conductivity from the industrial facility 

boundary towards the Evergreen facility, defining the southeastern position of vanadium in 

ground water in an area close to Finch Spring. The largest concentrations of vanadium 

are projected to be found between KM-15 and the Evergreen facility. The areas of highest 

vanadium concentration in ground water are projected to be found between highway 34 

and Finch Spring. Monsanto wells lW-56 and to the south, the Lewis well, show 

vanadium at or near the detection limit. 

During May 2007, the vanadium concentration in Finch Spring was 58 ug/I and 2.5 ug/I at 

Big Spring. Vanadium was less than the detection limit of 10 ug/1 in Upper and Lower 

Ledger Springs. 

The current monitor well placements within the ground water areas most heavily impacted 

by vanadium appear to define off-site migration from the industrial facility at the POC. 

These monitor well data supplemented with the Monsanto and Evergreen well data define -----
the eastern and western downgradient boundaries. The downgradient RBC boundary for CZ ,, 
vanadium cannot be determined from t ese data . 

C: GEnTRONOX\RP\monitorwellnetworkeval.doc 29 DRAFT 



• 

• 

Ground Water Monitoring 
Network Evaluation 

TRONOX 
Soda Springs, Idaho 

3.5 Adequacy of Well Placement - Movement of COC in Ground Water 

One of the goals of this monitor well evaluation is to assess whether the existing 

monitor wells are adequately located to demonstrate that COG in the ground water are 

attenuating rather than migrating in a downgradient direction (EPA, 2008). Earlier in 

this chapter, the downgradient Monsanto wells were shown to demonstrate rapid 

decreases in molybdenum following LSE at the Tronox site. Evergreen COG data that 

are shown plotted with the off-site well data and show that the downgradient Evergreen 

wells are decreasing at nearly the same rate as the off-site downgradient wells, as 

demonstrated on Figures 3-16 through 3-18, Figure 3-27 and Figure 3-34. This 

demonstration indicates that the mass of COG is decreasing steadily at nearly all 

downgradient locations at consistent rates. This indicates that a larger mass of COG is 

not migrating downgradient from the site a d that COG is not increasing downgradient. 

The remedy was actually implemented in phases; the calcine was capped in 2001, the 

S-X pond was emptied in 1996, the scrubber pond was mostly empty in 1997 and the 

MAP ponds that affected off site and Monsanto monitor wells were removed from 

service in 1993. All of these actions indicate reduced ground water COC concentrations 

(Appendix A) that occurred prior to November 1997. However, in order to demonstrate 

that COG are decreasing at downgradient locations, a comparison of the wells is made 

by normalizing the data and plotting the relative percent decrease of COG molybdenum 

and vanadium from the time of LSE, November 1997. The initial concentration (C0 ) for 

each well at the November 1997 sampling round is selected for continuity of data l 
evaluation. 

3.5.1 Molybdenum Decay in Aquifer ----
As part of the FS, concentrations of COG following LSE were modeled to decay to 

background concentrations over time. Measured reductions in ground water 

concentration of molybdenum in the monitor wells and off-site springs are represented 

by decay plots shown on Figure 3-22 through Figure 3-28. Molybdenum is a COC that 

• is found above the RBC from the site to the most downgradient point, Big Spring. While 
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some of the mass is discharged at Finch Spring, a substantial mass of molybdenum at 

concentrations greater than the RBC is transported in a southerly direction, bounded 

within the area between Finch Spring and Monsanto well TW-12, eventually discharging 

to Big Spring, as shown on Figure 3-20. The remainder of the molybdenum moves 

directly west off-site and is removed by Monsanto production wells, or complexes and 

becomes fixed in the basalt aquifer. 

Intermediate depth wells KM-11, KM-12 and KM-18 shown on Figure 3-22 indicates that 

molybdenum decay is occurring at nearly the same rate in ground water monitored at all 

three locations, both on and off-site. Concentrations of molybdenum in the intermediate 

wells are now about 18 to 35 percent of the initial concentration at the time of LSE. 

Shallow wells near the covered scrubber pond and off-site well KM-17 are shown on 

Figure 3-23. This figure demonstrates that molybdenum increased by up to 60 percent 

in well KM-17 by 2002. Concentrations of molybdenum in_ wells KM-2 and KM-3 are 

de_caying relatively more slowly than KM-4. Concentrations of molybdenum in the wells 

near the covered scrubber pond are now about 10 to 23 percent of the initial 

concentration at the time of LSE. Well KM-17 is about 20 percent recovered from 1997 

concentrations. 

Shallow wells on the west side of the site and downgradient off-site well KM-15 are 

shown on Figure 3-24. Concentrations of molybdenum in wells KM-5 and KM-9 are 

decaying relatively more slowly than wells KM-13 and downgradient well KM-15. 

Concentrations of molybdenum in the wells near the covered S-X pond are now about 

10 to 45 percent of the initial concentration at the time of LSE. This figure demonstrates 

that downgradient site trends are not increasing relative to on-site trends. Figure 3-25 

for well KM-8 shows a similar pattern to KM-13, with about 35 percent of the initial 

concentration remaining. 

Shallow wells in the central COC ground water zone including well KM-6 and 

• downgradient off-site well KM-16 are shown on Figure 3-26. Concentrations of 
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molybdenum in well KM-6 are decaying relatively more slowly than in downgradient well 

KM-16, indicating that concentrations of molybdenum at downgradient sites are not 

increasing relative to on-site trends and that an increasing mass of COC is not moving 

downgradient. 

Figure 3-27 shows post-LSE molybdenum decay in the most downgradient wells and 

plots these with available data from the Evergreen site. Results indicate that the 

Evergreen wells, located even further downgradient than the off site wells, are decaying 

at the same, or at a greater rate than the downgradient Tronox wells and that an 

increasing mass of COC is not moving downgradient from Evergreen. 

Figure 3-28 shows post-LSE molybdenum decay in the most downgradient wells and 

plots these with concentration decay rates measured at Finch and Big Spring. Results 

indicate that the springs, located even further downgradient than the off-site wells, are 

decaying at the same, or at a greater rate than the downgradient Tronox wells. Finch 

Spring molybdenum concentration is decaying at a faster rate than Big Spring 

molybdenum concentration, with both locations indicating 35 to 55 percent of initial 

concentration. Results by comparison indicate that an increasing mass of COC is not 

moving downgradient from the site. 

3.5.2 Vanadium Decay in Aquifer 

As part of the FS, concentrations of the COC vanadium following LSE were modeled to 

decay to background concentrations over time. Measured reductions in ground water 

concentration of vanadium in the monitor wells are represented by decay plots shown 

on Figures 3-29 through Figure 3-34. Similar to the observed distribution of 

molybdenum in ground water, vanadium in the aquifer moves off-site in a westerly 

direction towards the Monsanto production wells. A well-defined mass of vanadium at 

concentration above the RBC is tran~ported in the basalt aquifer in a southerly direction 

off of the site towards Monsanto well TW-12 as shown on Figure 3-21. The remainder 

• of the vanadium is removed by Monsanto production wells, is discharged at Finch 
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Spring, or becomes fixed in the basalt aquifer in the area beneath the Soda Springs _. 

• '< industrial par;,-Vanadium is at the detection limit at Big Spring and in City Park Spring 

Vi (a location that is sampled by Monsanto, Figure 3-12), but is less than detection in the 

• 

• 

Ledger Springs. Historic well sampling of private wells south of Soda Springs in June 

2000 (  showed concentrations of 

vanadium at the instrument detection limit. Surface water sample results on Highway 

36 near Hooper Springs Rd in 1999 indicated a vanadium concentration of 8.5 ug/1. 

Therefore, vanadium is not found in concentration above the detectio nd. 

water south of wells r::12 and EV-2. There is no current evidence indicating that 

vanadium is transporting within the aquifer toward Soda Springs, based on these data 

(Figure 3-21). 

lnt~rmediate depth wells KM-11, KM-12 and KM-18 shown on Figure 3-29 indicate that 

vanadium decay is occurring in the ground water at nearly the same rate in all locations, 

with KM-11 recovery at a slightly greater rate. Concentrations of molybdenum in the 

intermediate-depth wells are now about 50 percent of the initial concentration at the 

time of LSE (November 1997). 

Shallow wells near the covered scrubber pond and off-site well KM-17 are shown on 

Figure 3-30. Concentrations of vanadium in well KM-3 is decaying relatively more 

slowly than the other wells. Concentrations of vanadium in the wells near the covered 

scrubber pond are now about 35 to 50 percent of the initial concentration at the time of 

LSE. 

Shallow wells on the west side of the site and downgradient off-site well KM-15 are 

shown on Figure 3-31. Concentrations of vanadium in all of these wells are decaying at 

a relatively equal rate, with all wells in this group at about 50 percent of the initial 

concentration. This figure demonstrates that downgradient site trends are not increasing 

relative to on-site trends. Figure 3-32 for well KM-8 shows that vanadium 

concentrations have increased about 250 percent since the initial concentration at the 
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time of LSE, indicating localized impacts to ground water in well KM-8 unrelated to 

removal of the liquid source. 

Shallow wells in the central COG ground water zone including well KM-6 and 

downgradient off-site well KM-16 are shown on Figure 3-33. Concentrations of 

vanadium in the wells near the covered scrubber pond in 2007 were about 62 to 75 

percent of the initial concentration at the time of LSE. Slow decay function js lar~ly 
' due to increased vanadium concentrations between May 2005 and May 2007, a petiod-. 

represen mg slightly increased- pr-eGipitation. Figure 3-33 demonstrates that 

concentrations of vanadium in well KM-6 are decaying more slowly than in 

owngra~16, indicating that concentrations of vanadium at downgradient - -~are not increasing relative to on-site trends and that an increasing mass of COG is 

not being transported in a downgradient direction. 

Figure 3-34 shows post-LSE vanadium decay in the most downgradient wells and plots 

these with available data from the Evergreen site. Results indicate that the Evergreen 

wells, located even further downgradient than the off-site wells, are decaying at the 

same, or at a greater rate than the downgradient Tronox wells. Data results indicate that 

an increasing mass of COG is not moving downgradient from Evergreen. 

3.6 Long-term Monitoring Optimization 

With the exception of internal monitoring wells KM-1, KM-4, KM-6, KM-7, KM-10 and the 

off-site wells KM-15 through KM-18, remaining wells are monitored for point of 

compliance with RSC. Table 3-2 provides recommendations for changes in monitoring 

frequency of wells and springs, based on this monitoring well evaluation, and the 

evaluation of trends contained in Appendix A. 

Recommended changes to the monitoring plan can be made without reducing the 

resolution of data points required to assess remedy performance. In general, ground 

water seasonal trends are a 
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trends, whereas concentration trends that decay more slowly or are relatively flat hav~ 

less import to the understanding of the remedy performance. Therefore, recommended ----------..... 
changes for the long-term monitoring include: 

• Continued semiannual monitoring for most POC wells that continue to show 
decreasing trends or seasonal fluctuating trends; t.,J~ ~ ~ 

• Recommended annual monitoring for P,OC wells wit~ flat trends and internal non-
POC wells; LP~~ -

• Well KM-19 has already achieved the clean-up goals and could be monitored 
less frequently (i.e. annually); 

• Semiannual monitoring of off-site wells and springs should continue as the result 
of noted significant seasonal fluctuations and the importance of these well sites 
for defining areas of off-site migration of COC; 

• For future sampling events, POC wells that indicate ground water concentrations 
below the RBC could have monitoring frequency reduced to annual monitoring 
(based on mutual agreement with EPA) to ensure concentrations do not climb 
above the RBC . 
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Based on this monitoring well evaluation that assessed spatial distribution of hydraulic 

conductivity in the aquifer (Section 2.3), relationship between transient concentrations 

and water levels (Section 3.2), and distribution and movement COC in ground water for 

2007 (Section 3.4), the existing monitoring well network is adequately placed to define 

the ground water pathways for COC exiting the facility point of compliance. Water level 

flow directions to the south of the calcine cap indicate flow in a more southerly direction 

in this general area as the result of a flatter gradient, based on well KM-2 and KM-3 

water level elevations. However, well KM-17 water levels and concentration trends for 

molybdenum suggest that ground water south of the c/4 is monitored by well KM-

17 as the gradient transports ground water to th~ se of the available data in 

2007 from the Monsanto and Evergreen sites (Appendices B and C) in conjunction with 

the data collected from the Tronox wells (Appendix A) allows for a more complete 

understanding of off-site transport and the areal limits to the COC impacts to ground 

water. 

Analysis of water level changes with time indicates that the Tronox wells demonstrate 

relatively uniform seasonal change in the water levels between wells, and therefore little 

significant change occurs over time in the gradient or flow directions beneath or off of 

the site. This is further confirmed when comparing the 2007 gradient with the site 

gradients for 1993 that were evaluated in the RI. Therefore, no changes to the current 

monitoring system appear warranted based on changes in gradient or site water levels. 

Observation of COC concentration decay on site and at ground water monitoring 

locations downgradient of the site indicates that the data from the existing monitoring 

well network used in conjunction with the Evergreen, Monsanto and off-site spring 

surface water data demonstrate that COC concentrations are decaying at nearly all 

• locations since LSE was implemented. Manganese decayed relatively quickly beyond 
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the POC following LSE. Molybdenum that is not removed by Monsanto production wells 

attenuates in the aquifer, or is discharged at Big Spring. Decay curves indicate that 

vanadium is transported much, more slowly through the aquifer than manganese and 

molybdenum, and vanadium concentrations approach the detection limit south of Finch 

Spring. Therefore, the monitoring well network does not necessarily define the 

southern most edge for the vanadium levels at the RBC as with the case of 

molybdenum exceeding the RBC at Finch Spring 

4.2 Adequacy of Monitoring Program and Proposed Program Changes 

The current monitoring program is sufficient to monitor releases from the site to ground 

water as well as defining releases from the industrial site and the POC. The COC 

boundaries are defined by Tronox, Monsanto, Evergreen and private wells in Soda 

Springs and surface water sample locations. The spatial distribution of the wells within 

the areas most impacted by COC indicate that vanadium is attenuating within the 

aquifer and that downgradient monitored locations are.decreasing in COC concentration 

at rates comparable to most monitored locations on the site. 

The current frequency of ground and surface water monitoring and the list of analytes 

used for the Kerr-McGee Soda Springs, Idaho Superfund site are sufficient to monitor 

the site remedial actions completed between 1997 and 2002. The proposed changes to 

the ground water and surface water monitoring program that are detailed in Section 3.6 

and shown in Table 3-2 can be implemented without a loss of understanding of the 

temporal changes in COC concentration and the transport of COC in the ground water . 
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Event 
S-X stream diverted from the S-X 
pond to the scrubber pond 
MAP ponds taken out of service; 
third roaster taken off-line in April 
S-X pond receiving discharge from 
S-X circuit 
S-X stream diverted from the S-X 
pond to the scrubber pond 
S-X stream diverted to newly-
constructed lined ponds 

Scrubber pond taken out of 
service 

Discontinue sluicing calcine 

Fertilizer plant operational 

Discontinue Vanadium Processing 
- Vanadium Plant Idle 

Cap Active Calcine lmpoundment 

Dismantle Vanadium Plant 

Dismantle Fertilizer Plant 

Reclaim Stormwater Runoff Ponds 

Reclaim 5-Acre Ponds (Stormwater) 

ReQrade Scrubber Pond Cover 

TABLE 1-1 
CHRONOLOGY OF PROCESS CHANGES 

Date(s) Comments 
1992 through 1993 Flow may have been diverted between 

ponds durinQ this time period. . 
1993 Ponds reclaimed. Effects of remediation 

observed in well KM-5. 
1994 S-X circuit discharge diverted to S-X pond 

for last time. 
Late 1994 to mid 1995 S-X pond contained residual process water 

durinQ 1995 
Mid 1995 Precipitation continued to fill the S-X pond 

basin and infiltrate. Pond contained 
significant volume of precipitation during 
1996-1997 winter. 

April 1997 Scrubber pond pumped to the calcine 
pond. Some scrubber water sent to 
calcine ponds. Residual liquid in pond and 
meteoric water drained out during 
stabilization of the pond sediments. All 
baQhouses on-line in October. 

April - October 1997 Calcine dewatered, and residual water 
recycled in process. Dewatered calcine 
stockpiled north of the calcine 
impoundment. 

July 1998 to May 2000 Calcine removed from active calcine 
lmpoundment, processed to fertilizer . 
Reject fertilizer placed in calcine 
impoundment. 

January 1999 to present Discontinue stockpiling of calcine, 
discontinue all vanadium process streams 
to lined ponds, discontinue the recycle of 
roaster reject. 

May 2001 through August Calcine was capped using multi-
2001 component cover to eliminate meteoric 

infiltration through calcine tailing. 
Substantial amount of dust 
control/construction water used. 

November 2001 through May Materials removed to approved facility, 
2002 surface footprint cleaned in preparation for 

surface regrade. Footprint regraded with 
limestone fines in April/May 2003 

November 2002 through Materials removed to approved facility, 
June 2003 surface footprint cleaned in preparation for 

surface regrade. 

September through October Solids and liquids removed to 10-acre 
2003 pond, site regraded and reclaimed. 

September through October Solids and liquids removed to 10-acre 
2004 pond, east pond site regraded and 

reclaimed. 
-

November 2005 Fill and regrade south of calcine cap 
Note: Changes in the discharge locations of both the S-X and scrubber streams affected concentrations 
in both on-site and off-site wells and Finch Spring during operation. 



Ground. er Monitoring Network Evaluation • • TRONOX 
Soda Springs, Idaho 

TABLE 1-2 
MAXIMUM CONCENTRATIONS OF COC AND MAY 2007 CONCENTRATIONS 

IN TRONOX WELLS AND OFF-SITE SPRINGS 
Well Arsenic Manganese 

Designation Concentrations Concentrations 

PROPOSED RBC = RBC = 180 ug/1 
10 ug/1 

Largest Most Largest 
(ug/1) Current (ug/1) 

(ug/1) 
KM-2* 53 13 444 
KM-3* 27 13 1680 
KM-4 63 10 1160 
KM-5* 12.2 ND 399 
KM-6 6.5 6.3 291 
KM-7 6.9 ND 197 
KM-8* 170 90 8770 
KM-9* 5 ND 11 3 
KM-11* 2 ND 157 
KM-12* 23 ND 177 
KM-13* 4 ND 131 
KM-15 5.6 ND 543 
KM-16 7.3 ND 364 
KM-17 1.5 ND 84 
KM-18 3.7 ND 332 
KM-19* 2 ND 32.3 
Big Spring 1.1 ND 1.8 
Finch 2 ND 4.4 
Spring 
Upper 3.7 ND 2.6 
Ledger 
Lower 4.2 ND 1.5 
Ledger 
Footnotes: 
* = Point of Compl iance Well 
NA= Not Available - not sampled during May 2007 
ND= Not Detected (less than IDL) 
Shaded cells indicate exceedence of RBC 
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Most 
Current 

(ug/1) 
38 
560 
90 
7.1 
180 
94 

5000 
6.6 
16 
29 
7.7 
54 
110 
2.6 
47 
ND 
ND 
ND 

2.6 

ND 

Molybdenum Total Petroleum Tributyl Phosphate 
Concentrations Hydrocarbons Concentrations 

Concentrations 
RBC = 180 ug/1 RBC = 0.73 mg/I RBC = 180 ug/1 

Largest Most Largest Most Largest Most 
(ug/1) Current (mg/I) Current (ug/1) Current 

(ug/1) (mg/I) (ug/1) 
11800 1100 2.0 NA 7 NA 
44900 6400 1.8 NA 1400 NA 
15300 2200 NA NA NA NA 
1460 200 NA NA 3 NA 
2140 1400 2.0 NA 110 NA 
593 300 2.0 NA NA NA 

165000 41000 9.5 1.5 4442 590 
1740 160 NA NA ND NA 
5600 300 0.42 NA 112 NA 
9290 470 0.39 NA 13 NA 
6790 220 0.1 8 NA 12 NA 
6950 450 0.15 NA 484 NA 
2300 780 1.9 NA 180 NA 
987 350 1.2 NA 170 NA 
6340 410 ; 1.3 NA 410 .;., NA 
258 23 1.1 . NA 4 NA 
508 210 NA NA NA NA 
663 190 0.22 NA ND NA 

22.4 ND NA NA NA NA 

54.1 ND NA NA NA NA 

Vanadium 
Concentrations 

RBC = 260 ug/1 

Largest Most 
(ug/1) Current 

(ug/1) 
15500 5000 
13200 2300 

.23300 6400 
15800 1300 
6630 4500 
3410 21.00 

29000 18000 
3590 410 
492 10 
5580 660 
6420 520 
3840 940 
4250 2400 
493 18 
2990 720 
558 130 
13.6 2.5 
91.7 58 

5.1 ND 

14.9 ND 



• • • Ground Water Monitoring TRONOX 

Network Evaluation Soda Springs, Idaho 

TtBLE 2-1 
\ 

SAMPLING HISTORY AND SAMPLING RA TIO NALE FOR REMEDIAL DESIGN/ 
REMEDIAL ACTION GROUND WATER SAMPLING 

Well/Sample Source Area Monitored Round 1 Through 8 Sample Events Round 9 Through 12 RD/RA Sample Events 
Location Sample Events And Low Flow Samplinq 

Sampled? Analytes Sampled? Analytes Sample Analytes Justification For 
(Yes/No) (Yes/No) Site? Sampling/Not Sampling 

(Yes/No) 
KM-1 Lateral gradient Yes Long-list metals Round 1-3, Yes Metals, No None Background sampling not 
(shallow well paired background well short-list metals Rounds 4 General needed; relying on RBC 
with KM-10) through 8, radio-nuclides Indicators, performance standards 

Rounds 1,3, total No at POC wells and no 
chromatographable organics statistical background 
orqanics Round 1 comparison 

KM-2 Active calcine tailing Yes Long-list metals Round 1-3, Yes Metals, Yes Table 4-3 Point of compliance well, 
(shallow well} impoundment/former short-list metals Rounds 4 General of RD/RA although not truly 

scrubber pond area through 8, radio-nuclides Indicators, GWSAP downgradient of calcine 
Rounds 1, total no and or former scrubber pond; 
chromatographable organics QAPP; monitor changes in 
organics Round 1 No ground water 

organics concentrations in 
conjunction with changes 
at active calcine 
impoundment area and 
scrubber pond closure 

KM-3 Reclaimed scrubber pond Yes Long-list metals Round 1-3, Yes Metals, Yes Table 4-3 Point of compliance well; 
(shallow well short-list metals Rounds 4 General of RD/RA monitor changes in 
paired with KM-11) through 8, radio-nuclides Indicators, GWSAP ground concentrations 

Rounds 1,3,4 total no and water along southern 
chromatographable organics QAPP; boundary in conjunction 
organics Round 1 no with scrubber pond 

orqanics closure 
KM-4 Active calcine tailing Yes Long-list metals Round 1-3, No None Yes Table 4-3 Will provide monitoring of 
(shallow well) impoundment area short-list metals Rounds 4 of RD/RA calcine impoundment 

through 8, radio-nuclides GWSAP following capping. Not a 
Rounds 1, 3, total and POCwell 
chromatographable QAPP, no 
organics Round 1 organics 
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Ground ler Monitoring 

Network Evaluation 

• 
TABLE 2-1 

• TRONOX 

Soda Springs, Idaho 

SAMPLING HISTORY AND SAMPLING RATIONALE FOR REMEDIAL DESIGN/ 
REMEDIAL ACTION GROUND WATER SAMPLING 

Well/Sample Source Area Monitored Round 1 Through 8 Sample Events Round 9 Through 12 RD/RA Sample Events 
Location Sample Events And Low Flow Samplinq 

Sampled? Analytes Sampled? Analytes Sample Analytes Justification For 
(Yes/No) (Yes/No) Site? Sampling/Not Sampling 

(Yes/No) 
KM-5 Historic scrubber Yes Long-list metals Round 1-3, Yes Metals, Yes Table 4-3 Point of compliance well, 
(shallow well) pond/historic MAP ponds, short-list metals Rounds 4 General of RD/RA monitors downgradient of 

Boiler blowdown through 8, radio-nuclides Indicators, GWSAP northern and central 
pond/downgradient of Rounds 1,3, total no and areas of entire plant 
facility chromatographable organics QAPP; facility; no active or 

organics Round 1 No historic activities 
organics downgradient of this 

location 
KM-6 Historic limestone Yes Long-list metals Round 1-3, No None Yes Table 4-3 Monitors zone of 
(shallow well) Settling ponds short-list metals Rounds 4 of RD/RA increased transmissivity 

through 8, radio-nuclides GWSAP on the southern 
Rounds 1,3, total and boundary of facility; not a 
chromatographable QAPP; POCwell 
organics Rounds 1, 3 no 

orqanics 
KM-7 Historic calcine Yes Long-list metals Round 1-3, No None Yes Table 4-3 Monitors central portion 
(shallow well) impoundment area short-list metals Rounds 4 (2000-->) of RD/RA of the facility and 

through 8, radio-nuclides GWSAP provides additional 
Rounds 1,3, total and justification for 
chromatographable QAPP; contouring of COC; not a 
organics Round 1 no POCwell 

orqanics 
KM-8 Former S-X pond/ Yes Long-list metals Round 1-3, Yes Metals, Yes Table 4-3 Point of compliance well; 
(shallow well paired downgradient of plant short-list metals Rounds 4 General of RD/RA monitor changes in 
with KM-12 and KM- facility through 8, metals, Indicators GWSAP ground water 
19) radionuclides Rounds 1, 4, and QAPP concentrations in 

total chromatograph-able conjunction with changes 
organics Round 1,3, TPH from S-X pond closure 
and semivols Rounds 4 
and 8 
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• Ground Water Monitoring 

Network Evaluation 

• 
TABLE 2-11 

SAMPLING HISTORY AND SAMPLING RATIONALE FOR REMEDIAL DESIGN/ 
REMEDIAL ACTION GROUND WATER SAMPLING 

Well/Sample Source Area Monitored Round 1 Through 8 Sample Events Round 9 Through 12 

• TRONOX 

Sqda Springs, Idaho 

RD/RA Sample Events 
Location Sample Events And Low Flow Sampling 

Sampled? Analytes Sampled? Analytes Sample Analytes Justification For 
(Yes/No) (Yes/No) Site? Sampling/Not Sampling 

(Yes/No) 
KM-9 Former S-X Yes Long-list metals Round 1-3, Yes Metals, Yes Table 4-3 Point of compliance well, 
(shallow well) pond/downgradient of plant short-list metals Rounds 4 General of RD/RA downgradient of entire 

facility through 8, radio-nuclides Indicators, GWSAP facility; comparisons can 
Rounds 1,3, total no and be made with ground 
chromatographable organics QAPP; water model results to 
organics Round 1 No track and evaluate 

orqanics performance 
KM-10 Intermediate depth Yes Long-list metals Round 1-3, Yes Metals, No None Background sampling not 
(intermediate well, background well short-list metals Rounds 4 General needed; relying on RBC 
paired with KM-1) through 8, radio-nuclides Indicators, performance standards 

Rounds 1,3, total no at POC wells and no 
chromatographable organics statistical background 
orQanics Round 1 comparison 

KM-11 Former scrubber pond Yes Long-list metals Round 1-3, Yes Metals, Yes Table 4-3 Point of compliance well; 
(intermediate well, short-list metals Rounds 4 General of RD/RA monitor changes in 
paired with KM-3) through 8, radio-nuclides Indicators, GWSAP ground water 

Rounds 1,3, total no and concentrations in 
chromatographable organics QAPP; conjunction with scrubber 
organics Round 1 No pond closure 

orqanics 
KM-12 Former S-X pond/ Yes Long-list metals Round 1-3, No None Yes Table 4-3 Point of compliance well; 
(intermediate well downgradient of plant short-list metals Rounds 4 of RD/RA monitor changes in 
paired with KM-8, KM- facility through 8, radio-nuclides GWSAP ground water 
19) Round 1, total and concentrations in 

chromatographable QAPP, no conjunction with changes 
orqanics Round 1 organics from S-X pond closure 

KM-13 Former S-X pond (north Yes Long-list metals Round 1-3, Yes Metals, Yes Table 4-3 Point of compliance well, 
(shallow well) end) and downgradient of short-list metals Rounds 4 General of RD/RA downgradient of entire 

plant facility through 8, radio-nuclides Indicators, GWSAP facility 
Round 1, total no and 
chromatographable organics QAPP; 
organics Round 1 no 

orqanics 
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Ground ler Monitoring 

Network Evaluation 

• 
TABLE 2-1 

SAMPLING HISTORY AND SAMPLING RATIONALE FOR REMEDIAL DESIGN/ 
REMEDIAL ACTION GROUND WATER SAMPUNG 

Well/Sample Source Area Monitored Round 1 Through 8 Sample Events Round 9 Through 12 

• TRONOX 

Soda Springs, Idaho 

RD/RA Sample Events 
Location Sample Events And Low Flow Sampling 

Sampled? Analytes Sampled? Analytes Sample Analytes Justification For 
(Yes/No) (Yes/No) Site? Sampling/Not Sampling 

(Yes/No) 
KM-15 Off-site well southwest of Not Long-list metals Round 5, Yes Metals, Yes Table 4-3 Located in off-site area 
(shallow well, paired former S-X pond and within completed short-list metals Rounds 6 General of RD/RA near modeled point; 
with KM-18) main area of impacted prior to through 8, semivols and Indicators GWSAP current RBC 

ground water Round 5 TPH Rounds 5-8 and exceedences of, Mo, 
QAPP; and V 

no 
orqanics 

KM-16 Off-site well south of former Not Long-list metals Round 5, Yes Metals, Yes Table 4-3 Located off-site and 
(shallow well) S-X and settling ponds completed short-list metals Rounds 6 General of RD/RA laterally downgradient of 

prior to through 8, semivols and Indicators GWSAP the site; RBC 
Round 5 TPH Rounds 5-8 and exceedences of Mo, and 

QAPP, no V 
orqanics 

KM-17 Off-site well southwest of Not Long-list metals Round 5, Yes Metals, Yes Table 4-3 Located off-site and 
(shallow well) former scrubber pond completed short-list metals Rounds 6 General of RD/RA laterally downgradient of 

and active calcine tailing prior to through 8, semivols and Indicators GWSAP the site; RBC 
Round 5 TPH Rounds 5-8 and exceedences of Mo 

QAPP, no 
orqanics 

KM-18 Off-site well southwest of Not Long-list metals, semivols Yes Metals, Yes Table 4-3 Monitors deeper aquifer 
(intermediate well, former S-X pond, pond and completed and TPH Rounds 5-8 General of RD/RA zone for ground water 
paired with KM-15) within main area of prior to Indicators GWSAP impact; current RBC 

impacted ground water, Round 5 and exceedences Mo, and V 
paired with KM-15 QAPP, no 

oraanics 
KM-19 Former S-X pond and Not Long-list metals Round 5, No None Yes Table 4-3 Point of compliance well; 
(deep well paired with downgradient of plant completed short-list metals Rounds 6 of RD/RA monitor changes in 
KM-8 and KM-12) facility prior to through 8, semivols and GWSAP ground water 

Round 5 TPH Round 5 and concentrations in 
QAPP; conjunction with changes 

no from S-X pond closure 
oraanics 
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Ground ler Monitoring 

Network Evaluation 

• 
TABLE 2-1 

SAMPLING HISTORY AND SAMPLING RATIONALE FOR REMEDIAL DESIGN/ 
REMEDIAL ACTION GROUND WATER SAMPLING 

Well/Sample Source Area Monitored Round 1 Through 8 Sample Events Round 9 Through 12 

• TRONOX 

Soda Springs, Idaho 

RD/RA Sample Events 
Location Sample Events And Low Flow SamplinQ 

Sampled? Analytes Sampled? Analytes Sample Analytes Justification For 
(Yes/No) (Yes/No) Site? Sampling/Not Sampling 

(Yes/No) 
Finch Spring Spring south of facility Yes Long-list metals Round 1-3, Yes Metals, Yes Table 4-3 Monitor downgradient 
(spring discharging which has appeared to be short-list metals Rounds 4 General of RD/RA changes to ground water 
from base of Finch impacted primarily from through 8, long-list metals, Indicators GWSAP from scrubber pond 
Fault to surface scrubber discharge semivols and and closure and other 
water) TPH Round 5 QAPP, no remedial actions on-site, 

organics current RBC exceedence 
of Mo 

Big Spring Spring south of Soda Not sampled Short-list metals Yes Metals, Yes Table 4-3 Current exceedence of 
(spring discharging to Springs, furthest south prior to General of RD/RA Mo RBC, too far from 
surface water flowing discharge identified from Round 6 Indicators, GWSAP plant to measure direct 
to Bear River) Bear River Basin to Bear no and changes associated with 

River organics QAPP, no remedial actions; other 
organics influencing factor 

contributing to ground 
water upgradient of site 
and downgradient of 
KMCC, will continue to 
monitor 

Upper Ledge(r) An important source of 1 Event Long-list metals Round 1 No None Yes Table 4-3 Monitor ground water 
Spring drinking water for the town (no impacts of RD/RA quality 
(spring discharging of Soda Springs. EPA noted) GWSAP 
from Ledger Creek requested additional and 
drainage, between monitoring of this spring by QAPP, no 
Kelley Park and KMC LLC following public organics 
Rabbit Mountain meeting and on amended 

ROD comments in June 
2000. 
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• Ground Water Monitoring 

Network Evaluation 

• 
TABLE 2-1 

SAMPLING HISTORY AND SAMPLING RATIONALE FOR REMEDIAL DESIGN/ 
REMEDIAL ACTION GROUND WATER SAMPLING 

Well/Sample Source Area Monitored Round 1 Through 8 Sample Events Round 9 Through 12 

• TRONOX 

Soda Springs, Idaho 

RD/RA Sample Events 
Location Sample Events And Low Flow Sampling 

Sampled? Analytes Sampled? Analytes Sample Analytes Justification For 
(Yes/No) (Yes/No) Site? Sampling/Not Sampling 

(Yes/No) 
Lower Ledge(r) Spring An important source of 1 Event Long-list metals Round 1 No None Yes Table 4-3 Monitor ground water 
(spring discharging drinking water for the town (no impacts of RD/RA quality 
from Ledger Creek of Soda Springs. EPA noted) GWSAP 
drainage, between requested additional and 
Kelley Park and monitoring of this spring by QAPP, no 
Rabbit Mountain KMC LLC following public organics 

meeting and on amended 
ROD comments in June 
2000. 
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• • Ground Water Monitoring Network Evaluation Tronox Inc. 
TABLE 2-2 

MONITOR WELL CONSTRUCTION DATA 

Top of PVC Concrete Pad 
Elevation Elevation Top of Bottom of 

Monitor Wells Completion Date Northing Easting Feet msl Feet) Screen Screen Unit Monitored* Lithology Screened Interval 

KM-1 10/07/91 373073.394 659740.078 6029.72 6027.50 45.9 55.9 14 clay, tuff 
KM-2 09/21/91 371777.028 660379.196 6025.11 6023.00 47.2 57.2 Qb5 basalt, clay 
KM-3 10/11/91 371745.657 659825.555 6014.28 6012.20 39.1 49.1 14 clay, tuff 
KM-4 10/02/91 372033.826 659695.190 6023.44 6021.90 43.7 53.7 14 cinders, tuff 
KM-5 10/01/91 372710.706 658856.602 6002.72 6001.50 38 48 Qb5 vesicular basalt 
KM-6 09/24/91 371736.929 658601.626 5988.13 5986.00 34.7 44.7 Qb5 vesicular basalt 
KM-7 09/26/91 372113.189 658578.407 6001.63 5999.90 46.2 56.2 Qb5/14 vesicular basalt and cinders 
KM-8 10/21/91 371771.964 658144.161 5976.75 5974.40 34.6 44.6 Qb5 basalt, clay 
KM-9 09/29/91 371770.477 657836.280 5973.56 5971.50 47.5 57.5 Qb5 vesicular basalt 
KM-10 10/12/91 373073.856 659761.715 6029.43 6027.90 100 120 Qb3 basalt 
KM-11 10/29/91 371745.582 659847.119 6013.63 6012.10 80 100 Qb3 basalt 
KM-12 10/29/91 371778.391 658119.553 5976.07 5973.90 134.1 154.1 Qb3 basalt 
KM-13 10/07/91 372185.749 658042.505 5977.65 5975.60 46.4 56.4 Qb5 basalt 
KM-15 09/24/92 370332.04 657491.89 5958.10 5956.20 45.2 55.2 Qb5a/I5 cinders, basalt 
KM-16 09/18/92 371058.74 658151.12 5998.97 5997.20 63.3 73.3 Qb5 basalt 
KM-17 09/25/92 371100.35 659365.30 6001.11 5999.60 38.2 48.2 Qb4/l3 basalt, silt 
KM-18 10/03/92 370336.14 657468.67 5958.25 5956.80 152.6 172.6 Qb3 basalt 
KM-19 10/15/92 371788.11 658085.74 5975.17 5973.80 193.6 213.6 Qb2/l1 fractured basalt, clay 

* Dames & 
Moore 1995 
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• 

• 

Ground Water Monitoring Network Evaluation 

Well ID 
or 
Spring 
Name 
KM-1 
KM-2 
KM-3 
KM-4 
KM-5 
KM-6 
KM-7 
KM-8 
KM-9 
KM-10 
KM-11 
KM-12 
KM-13 
KM-15 
KM-16 
KM-17 
KM-18 
KM-19 
•Finch 
Spring 
Big 
Sprinq 
Upper 
Ledger 
Sprinq 
Lower 
Ledger 
Sprinq 

TABLE 2-3 
GROUND AND SURFACE WATER 

SAMPLE COLLECTION AND ANALYSIS 

Total General Unfiltered 
Depth of Indicators, Metals 
Well (ft) Anion, and 

Cations 
56 NOT SAMPLED 
57 X X 
49 X X 
54 X X 
48 X X 
45 X X 
56 X X 
45 X X 
58 X X 
120 NOT SAMPLED 
100 X X 
155 X X 
56 X X 
54 X X 
73 X X 
48 X X 
172 X X 
218 X X 

N/A X X 

N/A X X 
X X 

N/A 

N/A X X 

Tronox Inc. 
Soda Springs, Idaho 

SVOCs TPH 

X X 



Ground Water Monitoring Network Evaluation Tronox Inc. 
Soda Springs, Idaho 

• TABLE 2-4 
GROUND WATER PARAMETER AND ANALYTICAL METHODS 

Analyte Analytical Holding Time Reporting Limit 
Method (1,2) (3) 

Alkalinity 310.1\LJ 14 Days 5.0 mg/I 
Total Dissolved 
Solids 160.1(2) 7 Days 10.0 mg/I 
Turbidity N/A Analyze in field 
pH N/A Analyze in field 
Specific Conductance 120.1\LJ 28 Days 2.0 umhos/cm 
Ion Balance 1030F & API 

Bicarbonate 310.1 14 Days 5.0 mg/I 
Carbonate 310.1 14 Days 5.0 mg/I 
Chloride 300.0A 28 Days 3.0 mg/I 
Fluoride 340.2 28 Days 0.1 mq/I 
Nitrate+Nitrite 353.2 28 Days 0.1 mg/I 
Sulfate 300.0A 28 Days 5.0 mg/I 

Calcium SW846 60108 6 Months 200 ug/I • Magnesium SW846 60108 6 Months 200 ug/I 
Potassium SW846 60108 6 Months 500 ug/I 
Sodium SW846 60108 6 Months 2000 uq/I 

Metals Diqestion SW846 3010A 
Aluminum SW846 60108 6 Months 100 uq/I 
Arsenic SW846 60108 6 Months 10.0 ug/I 
Barium SW846 60108 6 Months 10 ug/I 
Cadmium SW846 6010B 6 Months 5.0 ug/I 
Cobalt SW846 60108 6 Months 10 ug/I 
Copper SW846 60108 6 Months 20 ug/I 
Manganese SW846 6010B 6 Months 10 ug/I 
Molybdenum SW846 60108 6 Months 20 uq/I 
Nickel SW846 6010B 6 Months 40 ug/I 
Silver SW846 6010B 6 Months 10 uq/I 
Vanadium SW846 60108 6 Months 10 ug/I 

TPH C-10 - C-36 SW846 6010B 28 Days 1.0 mg/I 
Semi-Volatile Organic 8270C 7 Days (extraction) Compound/ 
Compounds 40 Days (analysis) dilution-specific 

• 
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• 

MONITOR WELL NETWORK EVALUATION Tronox Inc. 
Soda Springs, Idaho 

TABLE 2-4 
GROUND WATER PARAMETER AND ANALYTICAL METHODS 

(Continued) 

1. Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Office of 
Solid Waste, U.S. Environmental Protection Agency, Document Control No. 
995-001-00000-1, 1986. 

2. Methods for Chemical Analysis of Water and Waste, EPA-600/4-79/020, 
EMSL, Cincinnati, OH, 1983. 

3. Reporting Limits, reported by STL, October 2002. Reporting limits vary with 
dilution . 

2 



• • • Ground Water Monitoring Network Evaluation Tronox 

TABLE 3-1 
MONITOR WELL EVALUATION TABLE 

coc 
Total Well Feet of Exceeding As Increasing or Mn Increasing or Mo Increasing or V Increasing or 

Well ID Well Use Depth Screen RBC Decreasing? Decreasing? Decreasing? Decreasing? 

Shallow 
KM-1 Background 55.9 10 NA Not Sampled Not Sampled Not Sampled Not Sampled 

KM-2 POCWell 57.2 10 As, Mo, V No Trend Decreasing Decreasing Decreasing 

Increasing since 
KM-3 POCWell 49.1 10 As, Mn, Mo, V No Trend 2001 Flat since 2001 No trend 

Internal Facility 
KM-4 Monitoring 53.7 10 As, Mo, V No Trend No trend Decreasing No trend 

Flat/slightly 
KM-5 POCWell 48 10 V Less than detection No Trend decreasing Flat since 2002 

Flat/slightly 
Edge of Facility No trend/rising since increasing since 

KM-6 Monitoring 44.7 10 As, Mo, V Less than detection 2002 2002 Increasing since 2004 
Internal Facility 

KM-7 Monitoring 56.2 10 Less than detection Decreasing Decreasing Flattening since 2002 

' 
Increasing since Increasing since 

KM-8 POCWell 44.6 10 As, Mn, Mo, V No Trend 2004 2006 No trend 

Flattening/slightly 
KM-9 POCWell 57.5 10 V Less than detection No Trend decreasing Decreasing 

Intermediate 
Depth 

KM-10 Background 120 20 NA Not Sampled Not Sampled Not Sampled Not Sampled 

) 



• • • Ground Water Monitoring Network Evaluation Tronox Inc. 

TABLE 3-1 
MONITOR WELL EVALUATION TABLE 

coc 
Total Well Feet of Exceeding As Increasing or Mn Increasing or Mo Increasing or V Increasing or 

Well ID Well Use Depth Screen RBC Decreasing? Decreasing? Decreasing? Decreasing? 

Intermediate 
KM-11 Depth POC Well 100 20 Mo Less than detection No trend Decreasing Decreasing 

Intermediate 
KM-12 Depth POC Well 154.1 20 Mo, V Less than detection No Trend Decreasing Decreasing 

KM-13 POCWell 56.4 10 Mo, V Less than detection No Trend Decreasing Decreasing 

Decreasing/flattening in 
KM-15 Off-Site Well 55.2 10 Mo, V Less than detection Decreasing Decreasing 2004 

Flattening since 
KM-16 Off-Site Well 73.3 10 Mo,V Less than detection Decreasing 2003 Increasing since 2006 

KM-17 Off-Site Well 48.2 10 Mo Less than detection No Trend Decreasing At detection 

Intermediate 
Depth Off-Site Decreasing/flattening in 

KM-18 Well 172.6 20 Mo, V Less than detection Decreasing Decreasing 2004 

KM-19 POC Deep Well 213.6 20 None Less than detection Decreasing Flat Flat 

I 
2 



• • • Ground Water Monitoring Network Evaluation Tronox 

TABLE 3-1 
MONITOR WELL EVALUATION TABLE 

vve11 
Located 
Within ROD Clean-up 

Well ID Well Use TPH/TBP Plume? Achieved? Comment Source Area Monitored 

Shallow Water level Lateral gradient background well - not 
KM-1 Background NA NA NA monitored sampled 

Seasonal Active calcine tailing 
coc impoundment/former scrubber pond 

KM-2 POCWell NA Yes No fluctuation area 

Seasonal 
coc 

KM-3 POCWell NA Yes No fluctuation Reclaimed scrubber pond 
Internal Facility Active calcine tailing impoundment 

KM-4 Monitoring NA Yes No area 

Historic scrubber pond/historic MAP 
Achieved Mo ponds, Boiler blowdown 

KM-5 POCWell NA Yes No cleanup level pond/downgradient of facility 

Seasonal 
Edge of Facility COG Historic Limestone Settling Ponds/Zone 

KM-6 Monitoring NA Yes No fluctuation of large transmissivity 
Internal Facility 

KM-7 Monitoring NA Yes No Historic calcine impoundment area 
Seasonal 
coc Former S-X pond/ downgradient of 

KM-8 POCWell No trend Yes No fluctuation plant facility 

Achieved Mo Former S-X pond/downgradient of 
KM-9 POCWell NA Yes No cleanup level plant facility 

Intermediate 
Depth Water level 

KM-10 Background Not Sampled NA NA monitored Intermediate depth background well 

3 



• • • Ground Water Monitoring Network Evaluation Tronox 

TABLE 3-1 
MONITOR WELL EVALUATION TABLE 

vve11 
Located 
Within ROD Clean-up 

Well ID Well Use TPH/TBP Plume? Achieved? Comment Source Area Monitored 

Intermediate 
KM-11 Depth POC Well NA No No Former scrubber pond 

Intermediate Former S-X pond/ downgradient of 
KM-12 Depth POC Well NA Yes No plant facility 

Former S-X pond (north end) and 
KM-13 POCWell NA Yes No downgradient of plant facility 

Seasonal Off-site well southwest of former S-X 
coc pond and within main area of impacted 

KM-15 Off-Site Well NA Yes No fluctuation ground water 

Seasonal Off-site well south of former S-X and 
coc settling ponds and within main area of 

KM-16 Off-Site Well NA Yes No fluctuation impacted ground water 

Off-site well southwest of former 
KM-17 Off-Site Well NA No No scrubber pond and active c_alcine tailing 

Off-site well southwest of former S-X 
Intermediate Seasonal pond, pond and within main area of 
Depth Off-Site coc impacted ground water, paired with 

KM-18 Well NA Yes No fluctuation KM-15 
Former S-X pond and downgradient of 

KM-19 POC Deep Well NA No Yes plant facility 

4 



• • • Ground Water Monitoring Network Evaluation Tronox Inc. 

TABLE 3-2 
LONG-TERM GROUND AND SURFACE MONITORING RECOMMENDATIONS 

coc 
Exceeding ROD Clean-up Recommended Long-Term 

Well ID Well/Spring Use RBC Achieved? Comment Source Area Monitored Sampling Frequency 

Shallow Water level Lateral gradient background well - not 
KM-1 Background NA NA monitored sampled Water levels only 

Active calcine tailing 
Seasonal COG impoundment/former scrubber pond 

KM-2 POCWell As, Mo, V No fluctuation area Semiannual 

Seasonal COC 
KM-3 POCWell As, Mn, Mo, V No fluctuation Reclaimed scrubber pond Semiannual 

Internal Facility Ce Active calcine tailing impoundment 
KM-4 Monitoring As,Mo, V No area Semiannual 

Historic scrubber pond/historic MAP 
Achieved Mo ponds, Boiler blowdown 

KM-5 POCWell V No cleanup level pond/downgradient of facility Annual 

Edge of Facility Seasonal COG Historic Limestone Settling Ponds/Zone 
KM-6 Monitoring As.Mo, V No fluctuation of large transmissivity Semiannual 

Internal Facility 
KM-7 Monitoring No Historic calcine impoundment area Annual 

Seasonal COC Former S-X pond/ downgradient of 
KM-8 POCWell As, Mn, Mo, V No fluctuation plant facility Semiannual 

Achieved Mo Former S-X pond/downgradient of 
KM-9 POCWell V No cleanup level plant facility Annual 

Intermediate 
Depth Water level 

KM-10 Background NA NA monitored Intermediate depth background well Water levels only 

Intermediate 
KM-11 Depth POC Well Mo No Former scrubber pond Semiannual 



• • • Ground Water Monitoring Network Evaluation Tronox Inc. 

TABLE 3-2 
LONG-TERM GROUND AND SURFACE MONITORING RECOMMENDATIONS 

coc 
Exceeding ROD Clean-up Recommended Long-Term 

Well ID Well/Spring Use RBC Achieved? Comment Source Area Monitored Sampling Frequency 

Intermediate Former S-X pond/ downgradient of 
KM-12 Depth POC Well Mo,V No plant facility Semiannual 

Former S-X pond (north end) and 
KM-13 POCWell Mo,V No downgradient of plant facility Semiannual 

Off-site well southwest of former S-X 
Seasonal COC pond and within main area of impacted 

KM-15 Off-Site Well Mo, V No fluctuation ground water Semiannual 

Off-site well south of former S-X and 
Seasonal COC settling ponds and within main area of 

KM-16 Off-Site Well Mo,V No fluctuation impacted ground water Semiannual 

Off-site well southwest of former 
KM-17 Off-Site Well Mo No scrubber pond and active calcine tailing Semiannual 

Off-site well southwest of former S-X 
Intermediate pond, pond and within main area of 
Depth Off-Site Seasonal COC impacted ground water, paired with 

KM-18 Well Mo,V No fluctuation KM-15 Semiannual 
Former S-X pond and downgradient of 

KM-19 POC Deep Well None Yes plant facility Annual 

Upper Ledger Water Supply None Downgradient of facility Semiannual 
Lower 
Ledger Water Supply None Downgradient of facility Semiannual 

Monitor off-site 
Finch Spring coc Mo No Downgradient of facility Semiannual 

Monitor off-site 
Big Spring coc Mo No Downgradient of facility Semiannual 

2 
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REFERENCE: U.S.G.S. QUADRANGLE 
SODA SPRINGS, IOAHO PROVISIONAL 
EDITION 1982. 

SEE APPENDIX A FOR LEGAL DESCRIPTIONS 
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• • • Ground Water Monitoring Network Evaluation TRONOX 
Soda Springs, Idaho 
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• • Ground Water Monitoring Network Evaluation Tronox Inc. 
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1.0 INTRODUCTION 

1.1 Ground Water Monitoring Program 

TRONOX 
Soda Springs, Idaho 

Tronox (formerly Kerr-McGee Chemical LLC) monitors water levels and water quality in 

both on- and off-site wells and selected springs on a semiannual basis. Data reports 

are presented to the EPA and IDEQ on a semiannual basis. A validation report that 

included the Remedial Design/Remedial Action (RD/RA) database was issued to EPA 

on September 20, 2007 (GET, 2007). Therefore, the database is not included in this 

report; and the reader should refer to the data contained in the validation report in 

conjunction with this document. The RD/RA database contains all analytical data supplied 

by the laboratory following the completion of the Remedial Investigation/Feasibility Study 

(RI/FS) study, and was prepared at the request of Region 10 EPA on September 23, 

1997. 

Monitor wells were installed at strategic locations to monitor specific surface water 

impoundments, aquifer units, downgradient off-site locations, and the TRONOX facility 

as a whole. Locations of on- and off-site well placements and screen location depths 

are shown in Table 1-1. These data are also presented in previous technical 

memoranda and work plans (Dames & Moore, 1991 a, band 1992). 

Location of the TRONOX site and property owned by Tronox is shown on Figure 1-1. 

Locations of all TRONOX wells installed during the remedial investigation (RI) are 

shown on Figure 1-2. · Figure 1-2 also presents measured water level elevations and 

ground water gradients in May 2007. 

Thirteen of the 18 RI/FS wells are designated "shallow" wells with total depths of 45 to 73 

feet. Four wells are designated "intermediate-depth" wells with total depths of 100 to 173 

feet. One well (KM-19) is completed on-site to a total depth of 230 feet and designated a 

"deep" well. 
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The shallow wells are completed with 10 feet of well screen that is set in the uppermost~ 

defined basalt flow or interflow zone. Shallow wells were completed within the first 

occurrence of ground water while drilling. On-site shallow wells include wells KM-1, KM-

2, KM-3, KM-4, KM-5, KM-6, KM-7, KM-8, KM-9, and KM-13. Off-site shallow wells 

include KM-15, KM-16, and KM-17. 

The intermediate-depth wells are completed with 20 feet of well screen that is set in a 

deeper basalt flow identified across the site through geophysical° interpretation. On-site 

intermediate depth wells include KM-10, KM-11, and KM-12. The off-site intermediate

depth well is designated KM-18. 

1.2 Remedial Action Completion 

A complete discussion of the Remedial Action Completion activities is described in the 

Draft Remedial Action Completion Report Revision I (GET, 1999), and the Draft 

Remedial Action Completion Report for Calcine Capping, 2000 through 2001 (GET, 

2003). Remedial Action for the TRONOX vanadium facility addressed the selected site 

remedy from the Record of Decision (ROD, September 1995) and subsequent 

amendment to the ROD (July 2000). The Remedial Action for the vanadium plant 

included: 

• Elimination of uncontrolled liquid discharges from the site; 

• Landfilling solids from the scrubber and S-X ponds at an on-site landfill; 

• In-place capping of the wind-blown calcine, roaster reject, reject fertilizer, and 
active calcine tailings during 2000 and 2001; 

• Semi-annual ground water monitoring to determine the effectiveness of source 
control, and; 

• Establishment of institutional controls in affected off-site areas to prevent 
ingestion of ground water for as long as the ground water exceeds the risk-based 
concentrations (RBC) . 

C: GET\TRONOX\RP2007 ANNGWRPT.doc 2 
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1.2:1 Liquid Source Elimination 

TRONOX 
Soda Springs, Idaho 

The ROD required TRONOX (formerly Kerr-McGee Chemical LLC) to implement Liquid 

Source Elimination (LSE) to eliminate the uncontrolled releases of process water to 

ground water. During 1993, the unlined magnesium ammonium phosphate (MAP) 

ponds were removed from service and covered. This action had an immediate effect on 

water quality in nearby well KM-5. Three larger unlined ponds at the facility were either 

eliminated or replaced to accomplish LSE between 1995 and 1997. These three ponds 

included the roaster scrubber pond, S-X raffinate pond, and the calcine pond. 

Elimination of these ponds also had an effect on ground water quality 

1.2.1.1 Scrubber Pond 

Wet scrubbers controlled air emissions from the roasters since the plant began 

operating in 1963. The solids collected in the scrubbers and in the discharge water 

were· pumped to various scrubber water ponds. This management practice resulted in 

an uncontrolled release of the process water to ground water, and left the solids from 

the process impounded in each pond. The scrubber sediments from the former pond on 

the east side of the facility were impounded in the on-site landfill, constructed during 

1997. 

The wet scrubbers were replaced by a baghouse system on each roaster in 1997. The 

baghouse collected particulate emissions without the use of water. Solids collected in 

the baghouse were impounded with the calcine. The result of the installation of the 

baghouse system was the elimination of the scrubber pond. This allowed for the 

excavation and placement of the roaster scrubber solids in the landfill and the closure 

and reclamation of the roaster scrubber pond. 

The vanadium plant and supporting baghouse facilities were dismantled between 

• October 2001 and February 2002. The footprint of the vanadium plant was covered 
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with limestone fines and recontoured to provide positive drainage away from the site of 

the former facility. 

1.2.1.2 S-X Pond 

TRONOX constructed double-lined ponds in 1995 and 1997 to contain the raffinate 

stream. The 5-acre ponds were reclaimed in 2004. Use of the unlined S-X pond was 

discontinued by 1996 and the sediment was pushed into a pile when the bottom was 

dry. The S-X pond sediments were impounded in the on-site constructed landfill in 

1997. 

1.2.1.3 Calcine Pond 

Historically, calcine was deposited in the impoundment area by mixing the solids fr<?m 

the vanadium leaching process with water and pumping the slurry to the calcine 

impoundment. The water used in this operation infiltrated through unlined calcine 

ponds. TRONOX installed a mechanical dewatering system to separate the water and 

the calcine in 1997, eliminating the pond. No calcine was produced following closure of 

the plant in 1999 and the calcine impoundment site was capped with synthetic liner in 

2001. 

1.3 LSE Completion 

TRONOX excavated and transported S-X and scrubber pond sludge to an engineered 

landfill constructed during September 1997. The S-X pond was taken out of service 

during 1996. During November 1996, the S-X pond sediments and underlying soils were 

scraped to the south end of the pond and covered with plastic. This allowed an extended 

period for the S-X solids to dry and consolidate. The scrubber pond came out of service 

in April 1997 and was drained prior to sediment thickness investigation . 

C: GE1\TRONOX\RP2007ANNGWRPT.doc 4 



• 

• 

• 

2007 Annual Comprehensive 
Ground Water Report 

TRONOX 
Soda Springs, Idaho 

The scrubber solids were worked into windrows and piles in the scrubber pond basin to 

accelerate drying. Prior to compaction in the landfill, the wastes were mixed at a ratio of 

3:1 scrubber to S-X solids to achieve optimum moisture for compaction. During the last 

week of September 1997, the Idaho Department of Environmental Quality (IDEQ) 

inspected the pond basins and determined that all of the pond solids had been removed 

from the native soils lining the pond basins. Several feet of clean native soil were 

placed in the pond basins to support growth of a vegetative cover. The overall site 

slopes were graded and sloped to enhance runoff away from the preexisting pond 

locations. 

Pond reclamation activities occurred during the last week of September and during the 

first week of October 1997. Following removal of sediment materials from the pond 

basins and approval of closure from the IDEQ, completeness of sediment removal from 

pond basins was documented with photographs . 

1.4 Ground Water COC 

The six contaminants of concern (COC) identified in the Risk Assessment (EPA, 1993) 

include arsenic, manganese, molybdenum, tributyl phosphate, total petroleum 

hydrocarbons, and vanadium. Table 1-2 presents a range of concentrations for COC at 

the POC wells, showing both the largest and the most recent (May 2007) 

concentrations . 
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2.0 SUMMARY OF SITE HYDROGEOLOGY 

2.1 Site Hydrogeology 

TRONOX 
Soda Springs, Idaho 

Ground water beneath and downgradient from the TRONOX site exists within the basalt 

sequences, the basalt interflow zones, and within limited areas of the alluvium. Ground 

water also exists within the Tertiary Salt Lake Formation that underlies the basalt. All of 

the on-site and off-site monitor wells installed as part of the TRONOX RI/FS are 

completed at various depths within the basalts, as shown in Table 1-1. Although ground 

water occurs in the Salt Lake Formation and within a limited area of the alluvium on-site, 

the basalts are considered the principal aquifer beneath the TRONOX site. 

The hydrogeologic properties of the basalts and interflow zones were characterized for 

the TRONOX RI/FS, using: 

• Geologic, geophysical, hydraulic head, hydraulic gradient, and hydraulic conductivity 
parameters from the installed wells; 

• Hydraulic response data observed in the monitor wells, and; 

• Observation and testing data from 14 on-site monitor wells, 4 off-site monitor wells 
and 5 on-site coreholes. 

2.1.1 The Salt Lake Formation 

The Tertiary Salt Lake Formation is comprised of tuffaceous sandstones, conglomerates 

and limestones that yield small amounts of ground water for domestic and stock 

purposes, and are unpredictable as a water-supply source. The Salt Lake Formation is 

not considered part of the shallow ground water system. The Salt Lake Formation was 

cored on-site in corehole CH-3 from 231 to 250 feet (total depth of corehole CH-3) and 

was found to consist of fractured quartzite, sandstone, and clay with a packer test 

hydraulic conductivity of 0. 77 ft/day. This is within, but at the low end of the range of 
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packer-test hydraulic conductivities estimated for the deeper part of the overlying basalt 

sequence. No wel~s at the TRONOX site were completed within this formation. 

2.1.2 Alluvium 

Seismic refraction studies performed as part of the RI indicated that alluvium is thickest 

and extends to the greatest depth on the eastern side of the plant facility. Based on 

geologic data from well KM-2, a small area of thin saturated alluvium overlies the basalt in 

the eastern part of the TRONOX facility where the elevation of the basalt/alluvium contact 

falls below the elevation of the water table. Well KM-2 is screened across the 

basalt/alluvium contact. The area of saturated alluvium appears to be limited near the 

east side of the facility, extending a short distance to the north and south of the capped 

calcine tailings. The alluvium has not been noted to contain ground water at other 

locations on the TRONOX site. 

• 2.1.3 BasaltAquifer 

The basalts and interflow zones of the mid-Pleistocene Blackfoot Lava Field comprise the 

principal aquifer beneath the TRONOX site. All of the on-site TRONOX monitor wells, 

with the exception of well KM-2, are screened exclusively within these basalts and 

interflow zones. The basalt sequence at the TRONOX site, described in the RI is 

comprised of five identifiable basalt flows (Basalts Nos. Ob1 through Qb5) and associated 

interflow zones (lnterflow Zones Nos. 11 through 14). Two younger basalts (Qb5a and Obsb) 

and associated interflows were identified to the south and west of the site and are 

believed to have occurred as post-faulting flows. These basalts and interflow zones are 

believed to be stratigraphically similar to basalt flows identified at the Monsanto Site by 

Golder (1985 and 1992a). However, the hydrogeologic characteristics of the basalt flows 

between the two sites appear to be different. Notable differences include: 

• Magnitudes of hydraulic conductivities of the basalt flows and interflow zones at the 
• TRONOX site are relatively similar based on the results of extensive aquifer testing, 
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whereas basalts and interflow units at the Monsanto site are indicated to differ 
substantially; 

• Local water level elevation and water quality differences exist between adjacent 
shallow, intermediate-depth and deep wells at Monsanto. Water quality and aquifer 
test data for TRONOX indicate that the entire thickness of saturated basalt is in 
relatively good vertical hydraulic connection over the area of the TRONOX site, and; 

• Faults are considered to represent zones of increased transmissivity at the TRONOX 
site, whereas they are interpreted to be barriers to flow at the Monsanto site. 

2.1.3.1 Hydraulic Conductivities of the Basalt Aquifer 

Primary permeability of unbroken basalt is small. Most ground water in basalt is 

transmitted along secondary features such as joints or fractures. Vertical columnar joints 

are a common feature observed in basalt exposed to the south and southwest of the site 

along the trace of the Finch Spring Fault. The presence of intensely fractured or vesicular 

zones, rubble zones, and/or cinder zones can also greatly increase the ability of basalt to 

transmit water. lnterflow zones are comprised of subaerial deposited materials, including 

clays, cinderaceous deposits, alluvial sands and gravels, organic debris and weathered 

and broken basalt. Variations in the ability of interflow zones to transmit water result from 

changes in the character and thickness of these materials. 

Observed hydraulic conductivities estimated from the slug, specific capacity, and pumping 

tests conducted in the shallow, intermediate-depth, and deep wells include the following: 

• Basalts ranged from 8 to 340 ft/day; 

• lnterflow zones ranged from 90 to more than 200 ft/day. 

• Basalts and interflow zones together ranged from 2 to more than 100 ft/day. 

• Basalt No. Obs (shallow basalt represented by shallow well screened zones) ranged 
from about 9 to 340 ft/day. 

• Basalt No. Qb3 (Deeper basalt screened in wells KM-10, KM-11, KM-12, and KM-18) 
ranged from 8 to almost 100 ft/day. 
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• Hydraulic conductivities estimated for well KM-19 screened in Basalt No. Ob2 and 

lnterflow Zone No. 11 ranged from about 15 to almost 70 ft/day. 

• 

• 

Generalizations about hydraulic conductivities observed within the basalt aquifer at the 

TRONOX site include the following: 

• The hydraulic conductivities of interflow zones are not significantly greater than those 
of the basalt flows; 

• Hydraulic conductivities of the shallower basalts (Basalt No. Qb5) are generally greater 
but not significantly greater than those of the deeper basalts (Basalt No. Qb3); 

• A horizontal layer of significantly smaller hydraulic conductivity which could greatly 
limit or prevent vertical movement of ground water was not identified; 

• A continuous horizontal layer of significantly larger hydraulic conductivity along which 
horizontal ground water flow could be localized was not identified; 

• Hydraulic conductivities in the shallow wells on the east side of the plant (KM-1, KM-2, 
KM-3, and KM-4) range from 90 to 270 ft/day and appear to be greater than hydraulic 
conductivities in shallow wells on the west side of the plant (KM-5, KM-8, KM-9, and 
KM-13), which range from 9 to 48 ft/day. 

2.1.3.2 Estimated Ground Water Velocities 

Horizontal hydraulic gradients within the shallower basalt aquifer vary from 0.01 feet per 

foot in the eastern part of the site to 0.03 feet per foot in the western part of the site. 

Effective porosities have been reported for the basalts of the Snake River Plain aquifer of 

southeastern Idaho to range from about 8 to 10 percent (Robertson, 197 4; Lewis and 

Goldstein, 1982; Isherwood, 1981; Nace et al., 1959). If an effective porosity of 8 percent 

and range of hydraulic conductivities of 5 to 270 ft/day is used, then a range of estimated 

ground water particle velocities of 0.6 to 34 ft/day can be calculated for the eastern part of 

the plant site. The effective porosity of 8 percent and the observed range of hydraulic 

conductivities of 9 to 340 ft/day on the western of the site yield a range of estimated 

ground water particle velocities of 3 to 130 ft/day for the western part of the plant site . 
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2.2 Current Direction and Rate of Ground Water Flow 

TRONOX 
Soda Springs, Idaho 

Ground water flows in response to hydraulic gradients from areas of higher hydraulic 

head to areas of lower hydraulic head at rates that are proportional to hydraulic 

conductivity and hydraulic gradient and inversely proportional to effective porosity of the 

aquifer. Ground water can flow vertically through aquifers or between aquifers in 

response to vertical hydraulic gradients and horizontally within aquifers in response to 

horizontal gradients. Ground water in the Shallow Aquifer System generally flows 

southward from the topographically higher Blackfoot Reservoir (about 12 miles north of 

the TRONOX facility) to seeps and springs along the topographically lower Bear River. 

Horizontal hydraulic gradients and ground water flow directions within the shallow basalt 

units at the site are indicated by water level elevations measured during May 2007 and 

are contoured on Figure 1-2. Site gradient averaged about 0.02 ft/ft in 2007. 

The predominant flow direction beneath the plant site is to the west-southwesterly, as 

shown on Figure 1-2. The western ground water flow direction beneath the site is caused 

by pumping from the Monsanto production wells located west of the TRONOX site. 

Ground water levels beneath the east side of the facility suggest a more southerly flow 

component, with flow beneath the east side of the facility directed towards well KM-3. 

This subtle change in flow direction may be the result of capping the calcine in 2001. 

Previous annual evaluations indicated a flatter and more westerly overall flow pattern for 

this area. 

Water level elevations measured during May 2007 in the deeper monitor wells KM-11, 

KM-12, and KM-18 are also shown on Figure 1-2 but are not contoured. Ground water 

levels in the deeper wells indicate a pattern of ground water flow that is similar to the 

pattern observed in the shallow wells . 
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2.3 Site Water Levels and Site Precipitation 

TRONOX 
Soda Springs, Idaho 

Figure 1-3 presents annual rainfall totals for Soda Springs, Idaho between 1990 and 

2006, obtained from Tigert Airport in Soda Springs. Annual totals peaked at about 17 .5 

inches in 1994 and 1997. Annual precipitation rates declined after 1997 to about 11.5 

inches in 2001. Annual precipitation rates have been increasing on average since 2001, 

to just over 15 inches annual average in 2005 and 2006. 

Site ground water level changes over time correlate with variation in the annual average 

precipitation, rates, although general rises in site water levels lag the precipitation by 

about three years, based on the observation of the low annual average in 2001 and 

recovery in water levels in site wells after 2004. Overall, water levels dropped on average 

5 to 8 feet between 1997 and October 2001, and then remained at lowered levels in the 

fall through 2004, as indicated on Figure 1-4. Water levels recovered several feet 

between 2004 and 2007, towards the range of levels observed in 1997. This recovery 

may have affected concentrations in a number of wells. Seasonal water levels are 

typically higher by about 2 to 3 feet in the spring when compared with the fall water levels . 
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3.0 GROUND WATER SAMPLING 

3.1 Ground Water Point of Compliance 

TRONOX 
Soda Springs, Idaho 

The Record of Decision (EPA, September 1995) stated that the point of compliance 

(POC) for the evaluation of the selected remedial actions for ground water will be the 

boundary of the current active industrial facility, using the existing monitoring wells 

(EPA, 1995). During the RI, TRONOX placed monitor wells at strategic locations to 

monitor specific impoundments, aquifer units, downgradient off-site locations, and the 

facility as a whole. Locations of on- and off-site well placements and screen location 

depths were presented in previous technical memoranda and work plans. 

During 2004, TRONOX purchased the Hopkins property to the south of the former 

industrial facility. This property includes the areas containing the monitoring wells KM-

15, KM-16, KM-17, and KM-18, that have been designated the "off-site" wells in all 

previous documents. The off-site designation is continued in this document, referring to 

wells that are located off of the industrial facility, as established by EPA. 

POC wells include wells KM-2, KM-3, KM-5, KM-8, KM-9, KM-11, KM-12, KM-13, and 

KM-19. EPA requested the addition of wells KM-2, KM-3 and KM-11 to the list in their 

May 6, 1997 correspondence and TRONOX included POC sampling for these wells. 

Table 3-1 provides the justifications used for sampling of POC wells at the site, and for 

sampling off-site well and spring locations. 

3.2 Ground Water Sampling arid Analysis Plan 

A ground and surface water sampling plan was developed for the RD/RA sampling 

events for on-going semiannual sampling. This plan was finalized and accepted by 

EPA during May 1997. An additional low-flow sampling plan was developed during 

September 1997 to incorporate low-flow sampling methods described below . 
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3.2.1 Low-Flow Purge Sampling Methods 

TRONOX 
Soda Springs, Idaho 

TRONOX installed stainless steel submersible pumps in each of the sampling wells 

during October 1997. A pump was installed in KM-7 during May 2000. These pumps 

are dedicated for evacuation and sampling purposes. Each pump is operated by a 

portable generator system. Each pump is suspended on Schedule 80 1-inch PVC 

piping and a stainless steel safety cable (in intermediate depth and deep wells), such 

that the intake level on each pump is placed in the approximate center of the well 

screened interval. 

Low-flow well purging was first,performed during the November 1997 sampling round 

following dedicated pump installation in each of the sampled wells. Low-flow sampling 

methods are based on EPA Region 1 "Low Flow SOP" dated May 13, 1996 and the 

EPA document "Low-Flow (Minimal Drawdown) Ground Water Sampling Procedures" 

dated April 1996. This method was provided as an addendum to the RD/RA Sampling 

and Analysis Plan (SAP) deliverable submitted to EPA during May 1997 and approved 

by Region 10 EPA on June 6, 1997. Low-flow sampling is performed on all of the "KM" 

series wells with the exception of non-POC wells KM-1 and KM-10. Wells KM-1 and 

KM-10 are monitored for water level purposes only. 

During sampling, flow rates are measured concurrent with drawdown in each well to 

assess stabilization of purged ground water. A discharge assembly is used to control 

the rate of discharge from each well via use of a ball valve. The assembly is used to 

control discharge from each well during sampling such that the amount of discharge will 

not allow the well to be drawn down more than 0.3 feet during purging and sampling 

events. 

Field measurements are made through the use of a turbidity meter and flow cell. The 

flow cell is used to measure pH, temperature, specific conductance, and dissolved 

oxygen. Field data are graphed following sample collection to show stabilization of field 

• parameter measurements with time prior to sample collection. These graphs are 
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presented with the semiannual data validation reports. Criteria used to determine 

whether the purged water has stabilized include: 

• pH within± 0.3 units; 

• Temperature to within± 2 degrees; 

• Specific Conductance within ± 10 percent; 

• Dissolved oxygen within ± 10 percent, and; 

o Turbidity within ± 10 percent. 

If the parameters do not stabilize to meet the above criteria within the extraction of three 

casing volumes, then a sample is obtained following the removal of not more than three 

casing volumes. Samples are collected from the discharge point beyond the ball valve. 

Samples are collected and handled in accordance with the May 1997 SAP. 

3.3 QA/QC Data Review 

QA/QC review is performed on a semiannual basis after receipt of the data from the lab. 

Results of the QA/QC data review are presented in the semiannual data validation 

report, and are not included in this annual ground water review . 
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4.0 RECENT GROUND AND SURFACE WATER QUALITY 
' 

Recent ground and surface water quality refers to the results of samples obtained 

between the dates of May 14 through May 16, 2007 the (May 2007 sampling round). 

4.1 Background Water Quality and Type 

Upgradient off-site springs and wells were sampled during the RI, but are no longer 

sampled. The reader is encouraged to refer to the RI report (Dames & Moore, 1995). 

Locations sampled from background for the TRONOX site included Formation Spring, 

and several other private wells to the north and east of the site. These background 

locations have not been sampled since 1991 since clean-up performance is based on the 

POC wells. 

TDS concentrations are about 500 mg/I in background wells and springs. The largest 

reported TDS concentration from background locations was 579 mg/I in Formation 

Spring. The pH values measured at the background locations are near neutral and 

ranged from 6.8 to 7.4 units. Specific conductance ranged from about 840 umhos/cm in 

the private wells to about 970 umhos/cm in Formation Spring. 

Reported background chloride concentrations are about 3.9 mg/I. Background sulfate 

concentrations are in the range of about 40 mg/I. Nitrate concentrations range from 0.11 

mg/I in Formation Spring to 0.75 mg/I in private wells. Concentrations of aluminum, 

arsenic, chromium, manganese, molybdenum, nickel, selenium, and vanadium are less 

than detection at upgradient private wells and springs located to the east of the site. 

Background ground water quality and l}(pe was characterized during the RI using the 

trilinear diagram classification method developed by Piper (1944). The Piper diagram 

consists of two ternary fields (triangles) for plotting percentages of cations (left triangle) 

and anions (right triangle), and a central diamond-shaped composite field for plotting the 

• relative contribution of the major ion pairs. Based on the Piper plots, the site background 
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water type plots in a specific pattern and can be classified as calcium-magnesium 

bicarbonate-type water. 

4.2 Common Ion Distributions in Ground Water 

The Piper plots evaluated during the RI indicated a mixing of background-type waters 

beneath the site with pond seepage and contributions from leachate produced in the 

vadose zone. Water flowing onto the site is relatively high in calcium and low in sodium 

and potassium. Waters are also compositionally high in bicarbonate. Waters mixed 

beneath the site increase substantially in sodium, potassium, sulfate and chloride (Dames 

& Moore, 1995). 

4.3 General Ground Water Quality Parameters 

4.3.1 pH 

The pH range in wells across the site historically indicated neutral to slightly alkaline 

conditions in the past. Between 1999 and 2001, field pH was found to be lower in many of 

the wells near the reclaimed S-X pond including samples from wells KM-6, KM-7, KM-8, 

KM-12, KM-19, and near the reclaimed scrubber pond (KM-2, KM-3, KM-4, and KM-11). 

The lower ground water pH (range of 6.1 to 6.9) likely had some affect on concentration 

trends for metals during the 1999 through 2001 period, causing small metals concentration 

increases during this period. Current site distribution of pH is shown on Figure 4-1. 

During the May 2007 sampling event, pH indicated decreasing units of concentration from 

east to west across the site, with the lowest pH in the vicinity of well KM-8. 

4.3.2 Total Dissolved Solids 

Ground water TDS concentrations in on-site wells ranged from slightly less than 500 

mg/I in wells KM-1 and KM-10 (previous results) to about 11,000 mg/I (current) in well 

• KM-8. The secondary drinking water standard for TDS (500 mg/I) was exceeded in 
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most of the TRONOX POC wells. Recent concentrations of TDS are shown in Figure 4-

2. TDS is elevated in shallow wells surrounding the reclaimed scrubber pond, located to 

the south of the calcine tailing area that was capped in 2001. Concentrations of TDS in 

intermediate-depth well KM-11 is within the range of background. Beneath the west side 

of the site, TDS concentration in well KM-8 is substantially larger than nearby wells KM-

9 and KM-13 which are within the range of background TDS concentrations. TDS is 

elevated above background in wells KM-6 and intermediate depth well KM-12 near the S

X pond. TDS concentration in deep well KM-19 (510 mg/I) is also within the range of 

background.· 

At off-site ground water locations, TDS concentrations are elevated in wells KM-15 

through KM-18, ranging from 590 to 700 mg/I. Finch Spring, located approximately 4400 

feet south of the TRONOX site, indicates a TDS concentration of 530 mg/I, while Big 

Spring is was slightly greater at 640 mg/I. 

4.3.3 Turbidity 

Turbidity was measured in the field during low-flow purging of the wells. Results of 

turbidity for the 2007 sampling events are summarized in Table 1 and presented 

graphically in Appendix A of the May 2007 Laboratory Data Quality Report (GET, 

September 19, 2007). Although turbidity is generally not considered an indicator of 

ground water contamination, excessive turbidity in an unfiltered sample can bias analytical 

results causing reported total metals concentrations to be unrepresentative of true 

concentrations in ground water. Turbidity is a measure of the solids and suspended 

organic material in a sample and is reported in nephelometric turbidity units (NTUs). 

May 2007 turbidity ranged from 0.45 NTUs in well KM-17 to 12.2 NTUs in well KM-8. Well 

KM-8 frequently exhibited increased turbidity throughout its sampling history. Turbidity 

was reduced following redevelopment and removal of large amounts of sediment from this 

well in February 2000 . 
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4.4 Selected Major Ions in Ground Water 

4.4.1 Chloride 

TRONOX 
Soda Springs, Idaho 

May 2007 concentrations of chloride are shown on Figure 4-3. The secondary drinking 

water standard for chloride is 250 mg/I. Reported chloride concentrations in shallow wells 

range from 5.7 mg/I in KM-1 (previous sampling) to 2000 mg/I (recent) in KM-8. Chloride 

was predominant in the S-X and scrubber ponds before these impoundments were 

removed from service. May 2007 ground water chloride concentrations are elevated 

relative to background near the reclaimed scrubber pond as indicated on Figure 4-3. 

Wells to the southwest and west of the S-X pond, respectively have near-background 

chloride concentrations while nearby well KM-8 is two orders of magnitude larger in 

concentration. Concentrations of chloride in deeper wells, including KM-11 near the 

former scrubber pond and in wells KM-12 and KM-19 near the former S-X pond range 

from 9 to 43 mg/I. Chloride concentrations at Finch and Big Spring are 25 and 35 mg/I, 

respectively. Upper and Lower Ledger Spring chloride concentrations range from 4.2 to 

4.8 mg/I and represent background levels. 

4.4.2 Nitrate Plus Nitrite 

Prior to the October 1995 sampling round, samples were analyzed for nitrate, nitrite, and 

nitrate plus nitrite. Results indicated that nitrite concentrations are relatively small in 

comparison with nitrate. Currently, only nitrate plus nitrite is analyzed. The primary 

drinking water standard of for nitrate is 10 mg/I. Nitrate plus nitrite concentrations at 

Upper and Lower Ledger Springs is currently 0.44 to 0.87 mg/I, representative of 

background concentration for the basalt aquifer. 

Nitrate plus nitrite concentrations from the May 2007 sampling round are presented on 

Figure 4-4. Increased nitrate concentrations are centered about well KM-8 to the south of 

• the covered S-X pond, and in another ground water area beneath the site centered to the 
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south west corner of the calcine cap. Nitrate plus nitrite exceeding 5 mg/I extends beyond 

the industrial facility boundary to the south and southwest of the site towards well KM-15. 

Nitrate is noted to be larger than background concentration at Finch Spring (3.2 mg/I) and 

at Big Spring (4.6 mg/I). 

4.4.3 Sulfate 

Sulfate indicates a similar ground water trend to chloride and TDS. Concentration 

distribution of sulfate is presented on Figure 4-5. Reported concentrations of sulfate 

from the May 2007 sample round range from about 37 mg/I in well KM-19 to 6,700 mg/I 

in well KM-8. Increased concentrations are centered immediately west of the covered 

scrubber pond and to the south of the covered S-X pond. Sulfate concentrations in the 

deeper wells are elevated with respect to background concentration, and range from 64 

to 120 mg/I. The secondary drinking water standard for sulfate (250 mg/I) was 

exceeded in monitor wells KM-3, KM-4 and KM-8. The largest sulfate concentrations in 

ground water are associated with areas infiltrated by the former S-X raffinate stream . 

Off-site concentrations of sulfate are elevated above background in wells KM-15 

through well KM-18, ranging from 85 to 130 mg/I. 

4.5 Selected Metals in Ground Water 

4.5.1 Arsenic 

Recent ranges of arsenic concentrations in TRONOX monitor wells are summarized in 

Table 1-2 and are shown on Figure 4-6. Concentrations in ground water range from less 

than detection in on-site wells to 90 ug/1 in well KM-8 near the reclaimed S-X pond. 

Recent distribution of arsenic in on-site wells shows that arsenic is detected in wells 

around the reclaimed scrubber pond. Shallow wells KM-2, KM-3 and KM-4 near the 

former scrubber pond are 10 ug/1 or greater in concentration. Samples collected from off

site wells and springs were less than the arsenic method detection limit. 
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4.5.2 Manganese 
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Manganese concentrations are decreasing with time in nearly all of the wells. Recent 

manganese concentrations in TRONOX monitor wells are summarized in Table 1-2, and 

are shown on Figure 4-7. Recent manganese concentrations in ground water for on-site 

wells range from less than detection in well KM-19 to 5,000 ug/I in well KM-8. The RBC 

for manganese (180 ug/I) was exceeded in two POC wells, KM-3 (560 ug/I) and KM-8 

(5,000 ug/I). Manganese does not exceed the RBC at off-site well locations. Manganese 

was reported to be less than the detection limit to 2.6 ug/I at Upper and Lower Ledger 

Spring. Manganese was also less than the detection limit Finch and Big Springs during 

May 2007. 

4.5.3 Molybdenum 

Molybdenum concentrations indicate an overall decreasing trend with time. Recent 

molybdenum concentrations in TRONOX monitor wells are summari_zed in Table 1-2 and 

are shown on Figure 4-8. Molybdenum was a dominant metal in the S-X raffinate stream, 

and therefore is found in larger ground water concentrations near former pond sources. 

During May 2007, on-site well concentrations of molybdenum ranged between 23 ug/I in 

well KM-19 to 41,000 ug/I in well KM-8. Figure 4-8 illustrates that concentrations of 

molybdenum are elevated in areas centered to the south of the former S-X pond and to 

the south of the covered scrubber pond. Molybdenum exceeds the RBC (180 ug/I) in all of 

the on-site wells with the exception of wells KM-9 and KM-19. The molybdenum RBC is 

exceeded at all off-site TRONOX well locations, and at Finch Spring and Big Spring. 

Molybdenum was less than the detection limit in Upper and Lower Ledger Spring during 

May 2007 . 
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Vanadium concentrations in ground water appear to be decreasing with time at most 

locations, but at a slower rate of concentration change when compared with arsenic, 

manganese, and molybdenum. May 2007 ground water vanadium concentrations in the 

TRONOX monitor wells are summarized in Table 1-2 and are plotted on Figure 4-9. 

Distribution of vanadium in the ground water is similar to nitrate plus nitrite distribution. 

Vanadium was a dominant metal in the S-X raffinate stream. Vanadium is detected at 

concentrations above the RBC (260 ug/I) in all of the on-site wells with the exceptions of 

intermediate well KM-11 and deep well KM-19. Vanadium concentrations range between 

10 ug/I in KM-11 to 18,000 ug/I in well KM-8. Figure 4-9 illustrates similar distribution 

trends to nitrate plus nitrite concentration in ground water, with the larger concentrations 

identified near the south end of the reclaimed S-X pond and west of the calcine cap and 

the covered scrubber pond. Vanadium concentrations in off-site TRONOX monitor wells 

located southwest of the site exceed the vanadium RBC. Off-site well KM-17 (18 ug/I) 

remains substantially below the RBC for vanadium. 

During May 2007, the vanadium concentration in Finch Spring was elevated (58 ug/I), but 

much smaller (2.5 ug/I) at Big Spring. Vanadium was less than the detection limit of 10 

ug/I in Upper and Lower Ledger Springs. 

4.6 Organic Compounds in Ground Water 

As noted during the RI (Dames & Moore, 1995), COC semi-volatile organic compounds 

that include tributyl phosphate (TBP) and total petroleum hydrocarbons (TPH) originated 

from the No. 1 fuel oil carrier used in the solvent extraction (S-X) process and found in the 

S-X raffinate stream. These compounds were detected in the former ponds and in the 

ground water. POC wells were sampled for total petroleum hydrocarbons and for semi 

volatile compounds for the detection of TBP through 1999. Organics were sampled in all 

• POC wells in May/June 2002 as requested by EPA for evaluation in the 5-year review. 
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Organics are not sampled at off-site locations. Currently, only well KM-8 is sampled for 

organics. 

4.6.1 Total Petroleum Hydrocarbons 

TPH provides screening level estimates of total organic compound concentrations within 

certain hydrocarbon ranges but does not identify or provide concentrations of specific 

organic compounds. TPH was analyzed using Method 418.1 through 1999. This method 

could no longer be used because Freon was discontinued for use in the method by federal · 

regulation. During the May 2007 sampling round, TPH was analyzed using a different 

extraction under Method SW846 80158 that included analysis for a range of C10 through 

C35. 

Recent TPH concentrations in POC monitor well KM-8 are summarized in Table 1-2. TPH 

concentration in KM-8 during the May 2007 sampling event was 1.5 mg/I, greater than the 

RBC (0.73 mg/I), but less than previous results for this well. 

4.6.2 Tributyl Phosphate 

TBP was used in the S-X raffinate stream and was detected at concentrations above the 

RBC ( 180 ug/1) in the wells near the reclaimed S-X and scrubber ponds during 1997. 

Results of previous analyses in off-site wells suggest that TBP does not exceed the RBC 

downgradient of the plant facility boundary. During a number of sampling events, TBP was 

not detected. During 1999, TBP was detected only in well KM-8 at 1400 ug/1. During 2000 

and 2001, TBP was not detected in well KM-8. It is probable that some of the unknown 

compounds in KM-8 may be the result of degradation of the TBP compound. In May 

2007, TBP was reported to be 590 ug/1 in KM-8 . 
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5.0 CONCENTRATION TRENDS WITH TIME 

5.1 General 

TRONOX 
Soda Springs, Idaho 

Plots of concentration versus time are shown on the graphs presented in Appendix A. 

These graphs of routinely sampled well and spring sites present common ion and 

general indicator trends, including pH, chloride, nitrate plus nitrite, sulfate, and total 

dissolved solids. Metals concentration graphs include COG parameters arsenic, 

manganese, molybdenum, and vanadium. During 2007, graphed organic parameters 

include TBP and TPH from well KM-8 only. 

The charts in Appendix A are annotated, where appropriate, to show periods of pond 

operation, the approximate time that liquid source elimination (LSE) was implemented 

as a remedial action, and the time that calcine capping was performed. Observed 

increases and decreases in ground water concentrations shown on the plots result from: 

• Process changes during pond operation; 

• Liquid source elimination (LSE), removal of pond sediments and pond reclamation 
that resulted in decreased concentrations; 

• Changes in ground water pH; 

• Changes in water ground water levels, and subsequent gradients; 

• Advective transport and natural attenuation in the aquifer. 

Significant process change events are annotated on the graphs of concentration versus 

time for the wells. Table 5-1 provides a chronology of process and process pond 

events, and other site events. A number of these events have resulted in increasing 

and decreasing concentrations in the wells, as well as short-term concentration 

increases for a few of the COCs following implementation of the site remedy . 
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5.1.1 Fate and Transport of Graphed Chemical Parameters 

Inorganic constituents evaluated versus time include metals and common ions. 

Constituents can be non-reactive and move through the ground water, unaffected by 

biotic (metabolism, such as microorganisms) and abiotic (adsorption, ion exchange, 

precipitation, hydrolysis, redox) processes. The fate of specific compounds ultimately 

depends on the reactivity or non-reactivity of the chemical with the media during 

transport. 

Common Ions 

Graphs of the non-reactive chemicals include chloride, a member of the halogen group 

that is one of the most commonly detected anions in natural water. The transport of 

chloride through the ground water is largely through physical (hydrodynamic) processes . 

Chlorides travel at essentially the same rate as the ground water (Knox et al., 1993); the 

graphs indicate that chloride concentration changes quickly to modification in plant 

operations, LSE and reclamation efforts. Chloride ions can form complexes with a few of 

the positively charged ionic species, however, these complexes are usually weak, and 

are generally considered insignificant unless chloride concentrations are very large (Hem, 

1978). Chloride is considered one of the best tracer elements, and is widely used 

experimentally in tracer models. In general, chloride does not enter into 

reduction/oxidation (redox) reactions, does not form solute complexes with other ions, 

does not adsorb to mineral surfaces and does not form salts of low solubility. 

In the absence of plant growth, nitrate behaves as a mobile anion, similar to chloride 

(Drever, 1988). Nitrate concentrations can be rapidly reduced in surface waters through 

assimilation by aquatic plants (National Academy of Sciences, 1977). Attenuating factors 

for nitrates do not appear significant at the site, and concentrations may be reduced 

• primarily through dilution in the aquifer. 
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The sulfate ion is chemically stable, and forms salts of low solubility with only a few 

metals (Hem, 1978). Once sulfate has dissolved in water, it generally remains in solution 

except where it is anaerobically reduced to sulfide, precipitated in sediment, released to 

the atmosphere, or incorporated into living organic matter. 

Metals 

Several processes interact to control the reactivity and rate of transport of compounds in 

ground water. Metal ions can be strongly adsorbed to mineral surfaces in a porous 

medium (such as a clayey interflow zone in a basalt sequence), or to rock surfaces 

exposed by fractures. On the other hand, this would inhibit their transport through the 

aquifer when complexed with other ions; some metals can be transported at average 

velocities that are orders of magnitude faster than when not complexed because of 

changes in the attenuation properties for the complexed metal. 

Changes in speciation and reactivity can result from encountering different chemistries 

within the aquifer. The mobilities of different oxidation states of metals such as arsenic, 

manganese, molybdenum, and vanadium may also differ by order of magnitude (Allen et 

al., 1993). 

In solution at neutral pH, the stable forms of arsenic would be arsenate oxyanions (Hem, 

1978), with the dominant form being dependant on the pH of the water. Inorganic factors 

that maintain low concentrations of arsenic in water include adsorption by hydrous iron 

oxide, co-precipitation or combination with sulfide. 

The transport and partitioning of manganese in water is controlled by the solubility of the 

specific chemical form of manganese that is present (USHHS, 1990). The solubility and 

speciation of manganese oxides in solution is largely a function of pH and redox potential. 

Manganese can also be subject to microbial activity. The principal anion associated with 

manganese is carbonate, although in waters with large bicarbonate concentrations, 

• manganese bicarbonate complexes can be formed. In waters containing an excess of 
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1000 mg/I sulfate, manganese sulfate may become the dominant species. In extremely 

reduced water, the fate of manganese tends to be controlled by the formation of poorly 

soluble sulfide (USHHS, 1990). The tendency for soluble manganese to adsorb to 

soils and sediments depends largely on the cation exchange capacity and the organic 

composition of the soil (USHHS, 1990). Soil adsorption for manganese may be 

significant in the soils at the site, can be highly variable and can span five orders of 

magnitude, increasing as a function of organic content and ionic exchange capacity with 

the soil (Baes and Sharp, 1983). At small concentrations, manganese may become fixed 

by clays, whereas, at larger concentrations manganese may be desorbed by ion 

exchange with other ions in solution (USHHS, 1990), 

Molybdenum is readily soluble in water, and is likely to be more mobile than vanadium in 

the ground water. Multiple valence states are a complicating factor in molybdenum 

chemistry. The anionic (molybdate) species are probably predominant in natural water 

(Hem, 1978) . 

Vanadium in the ground water at the site is predominantly found in the pentavalent state. 

Transport of vanadium in water and soil is influenced by redox potential, pH, and the 

presence of particulate (USHHS, 1990). Vanadium species have a tendency to bind 

strongly to mineral or biogenic surfaces by adsorption or complexing; hence it can be 

transported either in solution or in suspension. Adsorption may be the most significant 

attenuating factor at the site. 

5.2 _ Trends for On-site and Point of Compliance Wells 

5.2.1 Common Ions and General Indicators 

Parameters including TDS, sulfate, and chloride indicate similar decreasing trends at 

the on-site non-compliance and POC wells. The pH is also. a general indicator that may 

be affecting metals trends and concentrations noted at some locations in the past. 
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Based on a review of concentrations versus time for these parameters, the following 

• general observations are made: 

• 

• 

pH 

Ground water in the vicinity of the reclaimed scrubber pond had neutral to slightly 

alkaline pH values through early 1999, relatively unaffected by process waters during 

plant operation or LSE. Following the summer of 1999, a general decrease in pH was 

noted in the shallow ground water through 2001 and in a few wells in 2002. The pH 

rose in these wells following 2002 to the neutral range in 2003. Trends between 2003 

and the present indicate the ground water beneath the site is in the near-neutral range, 

with lowered pH in the ground water near well KM-8 through May 2007. 

TDS 

TDS concentration trends for ground water in wells located near the former pond 

facilities are contained in Appendix A. Wells located near the former scrubber pond 

indicate an increase in TDS concentrations through 1995 and then show generally 

decreasing concentrations following remedial actions to 2007, with a flattening but 

decreasing trend between 2000 and the present. 

During plant operation, increases in TDS concentrations between 1993 and 1995 are 

attributed to the diverted discharge of the S-X stream into the scrubber pond instead of 

discharging to the S-X pond. During 1997, the scrubber pond liquid was pumped to the 

calcine pond in preparation of the scheduled remedial action for this facility. Incidental 

residual liquid in the scrubber pond was released from the pond near the location of well 

KM-3 during the stabilization of the scrubber pond solids. As a result, well KM-3 TDS 

concentrations spiked during 1997 from the effects of the residual liquid ponding at the 

surface in the near vicinity of the well. TDS concentrations in well KM-3 have decreased 

since November 1997 following pond closure and reclamation, but ground water 
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concentrations appear to show seasonal variability between 2000 and the present, 

unlike other shallow wells in this area. 

Shallow wells near the former scrubber pond demonstrated a greater degree of 

variability in TDS concentrations between sampling events prior to pond closure. All 

wells continue to indicate overall decreasing trends, although concentrations rose 

slightly in May 2006. Seasonal increasing/decreasing trends may account for some of 

the variability between rounds. Intermediate depth well KM-11 demonstrated little 

variability. 

Wells KM-5, KM-9, KM-12, and KM-13 located near the west side of the facility or near 

the reclaimed S-X pond indicate a general TDS concentration decrease with time, and 

smaller overall decreases following 2000 as concentrations approach background. Well 

KM-6 indicated slightly increasing concentrations through 1999, followed by a 

decreasing TDS trend through 2002, and a flattening of the trend between 2001 and the 

present. Deep well KM-19 is near background concentration with respect to TDS. Well 

KM-8 indicates substantial variability with time, and suggests an overall decreasing 

trend between 1995 and 2005. TDS increased slightly in well KM-8 between 2005 and 

2007. Seasonal increasing/decreasing trends may account for some of the variability 

between rounds. 

Chloride 

Chloride concentration trends for wells located near the former pond facilities are 

contained in Appendix A. Currently, chloride concentrations are substantially greater 

near the scrubber pond than at other site locations, except KM-8. 

Ground water in the vicinity of the reclaimed scrubber pond shows an increase in 

chloride concentration for shallow wells during pond operation through 1995 as a result 

of S-X stream discharges to this location. Chloride concentrations have decreased to 

• the present. Shallow wells display variable chloride concentrations through 1997 
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between sampling events as the result of unlined pond operations. Intermediate depth 

well KM-11 is less affected by pond operational changes and indicates a more even 

(smoother) trend with time. All wells in this area demonstrate decreases in chloride 

concentrations between November 1997 and the present. The decreasing chloride 

trend in KM-2 slowed after 2003. Chloride concentration trends are nearly identical to 

TDS trends. 

Wells located near the west side of the facility or near the former reclaimed S-X pond 

indicate chloride concentration decreases with time, with a general flattening of the 

trends since 2001. Well KM-6 chloride concentrations are also decreasing, but remain 

elevated above other wells in this area. Chloride in wells KM-5 and KM-6 have 

increased slightly since 2004. Well KM-8 chloride concentrations show seasonal 

variability with larger concentrations in the fall, but generally decreasing concentrations 

through 2000, followed by a lack of seasonality in the data to the present. 

Concentrations of chloride increased slightly between 2005 and 2007 in well KM-8 . 

Sulfate 

Sulfate concentration trends for wells located near the former pond facilities are 

contained in Appendix A. Sulfate trends for wells located near the reclaimed scrubber 

pond show decreasing trends that are comparable to chloride. An increase is noted in 

sulfate concentrations through 1996 as a result of S-X stream discharges to this 

location. Sulfate shows a general decrease to the present. Concentration increases in 

well KM-3 in 1997 resulted from incidental residual liquid in the scrubber pond that was 

released from the pond during remediation and reclamation. As the direct result, 

concentrations of sulfate in well KM-3 spiked during 1997. KM-3 sulfate concentrations 

decreased since that time. Sulfate concentrations in wells KM-2 and KM-11 have been 

relatively steady between 1999 and the present. Sulfate concentrations in well KM-4 

indicate decreasing concentration trends since 1997. Well KM-11 was less affected by 

plant operations, and shows an even (smoother) trend with time and a longer duration 

• of peak sulfate concentrations. 
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• Wells KM-5, KM-9, KM-12, and KM-13 near the west side of the facility or near the 

former S-X pond demonstrate a concentration decrease with time with a flattening since 

2000. Well KM-19 sulfate concentrations decreased to near background concentrations 

in 1998. Well KM-6 indicated little change with time through 2000, and then began to 

decrease though 2004, and then rise slightly to the present level. Well KM-8 sulfate 

concentrations vary with time similar to chloride and TDS trends. Well KM-8 sulfate 

continued to indicate decreasing trends between 1995 and 2005. Slight increasing 

concentrations are noted between 2005 and the present. Less seasonal variability in 

concentration is noted between 1999 and the present. Increased concentrations were 

noted in the fall during periods of lower water level elevations in this well prior to mid-

2000. 

• 
Nitrate plus Nitrite 

Nitrate plus nitrite concentration trends for wells located near the former pond facilities 

are contained in Appendix A. Wells KM-3 and KM-11 located near the reclaimed 

scrubber pond show like concentrations and trends, and a relatively flat trend since LSE 

was implemented. Well KM-2 shows higher nitrate plus· nitrite ground water 

concentrations than KM-3 and KM-11, with declining concentrations between 1999 and 

2003, then a flat with a spike in concentration occurring in 2006. Well KM-4 nitrate plus 

nitrite concentrations indicate an increasing concentration trend beginning in the fall of 

2001 through the present. Current concentrations are within the range of 

concentrations noted during plant operations in well KM-4. 

Shallow wells near the west side of the facility or near the former S-X pond indicated a 

spjke in nitrate plus nitrite concentration between 1993 and 1994 and variable 

concentrations with time. Most wells show a decrease in nitrate plus nitrite 

concentration between 1997 through May 2000. Concentrations in KM-5 and KM-6 

suggest an increasing trend between 2001 to the present. KM-7 concentrations peaked 

• in 2006 and dropped in 2007. Wells KM-13 and KM-9 also suggest slightly increasing 
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nitrate concentration since 2004. Deeper wells KM-12 and KM-19 indicate little change 

with time. Well KM-8 concentrations spiked in 1994 and 1997, and indicated a 

decreasing trend through 2001. An increasing nitrate trend is noted in KM-8 between 

2001 and 2007. 

5.2.2 Metals Concentration Trends 

Graphs of metal concentrations versus time include the group of metals identified by 

EPA as COC. COC metals versus time are presented in Appendix A and described in 

the following sections. 

Arsenic 

The risk based concentration (RSC) is 50 ug/I for arsenic is based on the ROD. 

However, during a meeting at the Tronox site in July 2007, the EPA intended to reduce 

the performance RBC standard to 10 ug/1. On January 22, 2001, EPA adopted a new 

• drinking water standard or maximum contaminant level (MCL) for arsenic of 10 ug/L or 

0.010 mg/L, effective January 2006. Based on the most current results, wells KM-2, 

KM-3 and KM-8 exceed the new EPA standard for arsenic. 

• 

Wells located near the former scrubber pond are near the RBC (10 ug/I). Well KM-3 

shows a slight increase in arsenic through 1997, primarily during the time-period that 

the S-X stream was diverted to the scrubber pond. Well KM-2 spiked in 1994 and has 

decreased since that time. Well KM-4 spiked in 1994 and again during 1997. 

Concentration spikes may have been related to discharge of the S-X stream to the 

scrubber pond. Arsenic concentrations have generally been decreasing near the former 

scrubber pond since LSE and reclamation in 1997, with a flattening of the trend since 

1999. 

Wells near'the west side of the facility or near the former S-X pond indicate an arsenic 

concentration decrease with time through 1995. Sample results from the October 2007 
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sampling will use lower detection limits and allow for a better understanding as to the 

arsenic trend which are less than the current reporting limit. 

Well KM-8 indicated an increasing trend between May 1995 when the par.id was taken 

out of service and 2002. The cause for the increase in arsenic concentrations since 

closure of the S-X pond is unknown. Concentrations of arsenic have decreased 

between 2002 and May 2006. Concentrations increased again in 2007. 

Manganese 

Wells located near the former scrubber pond show variable manganese concentrations 

throughout operation and then small decreases to the present. Increases in the 

concentrations of manganese during earlier time periods are attributed to S-X stream 

discharge into the scrubber pond. Wells KM-3 and KM-4 show significant variability 

between sample rounds through 1997. KM-4 manganese concentrations spiked during 

1994 and decreased through the present. Manganese concentrations in well KM-3 

spiked during 1997 then decreased with time though 2000. KM-3 is the only well in this 

group that currently exceeds the RBC for manganese, and indicates steady increasing 

concentrations between November 2000 and May 2007. 

Wells near the west side of the facility or near the former S-X pond indicated a decrease 

in manganese with time between 1995 and 2000. Trends for manganese have flattened 

from 2000 to the present, although .KM-7 continues to decrease. Well KM-6 indicates 

considerable variability with time that suggests seasonal trends, although this was less 

notable between 2002 and 2004. KM-6 indicated an increasing trend between 2004 

and 2006 with falling concentrations to the present. Well KM-19 is about at background 

concentration. 

Well KM-8 continues to exceed the RBC for manganese. The KM-8 manganese trend 

shows decreasing concentration through 1994, and increasing concentrations through 

• 1997. Concentrations of manganese have fluctuated, but generally began to decrease 
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several years following LSE and reclamation efforts in 1997. Manganese concentrations 

• have risen since 2004 to the present in KM-8. 

• 

• 

Molybdenum 

Molybdenum concentration trends for wells located near the former pond facilities are 

contained in Appendix A Molybdenum trends with time are comparable to sulfate 

trends. Wells located near the former scrubber pond indicated decreasing molybdenum 

concentrations with time following LSE and reclamation through 2000. With the 

exception of wells KM-3, the remaining wells have all indicated slightly decreasing 

molybdenum concentrations following 2000 to the present. Wells KM-3 molybdenum 

concentrations have remained steady or showed slight increases between 2000 and 

2007. Molybdenum concentrations in well KM-3 spiked in 1997 during the remediation 

and stabilization of the scrubber pond solids. 

Wells KM-5, KM-9, KM-12, KM-13, and KM-19 near the west side of the facility or near 

the reclaimed S-X pond indicate a concentration decrease with time through 2000, with 

nearly flat trends to the present. KM-6 indicates an overall decreasing molybdenum 

trend through 2004, and an increasing molybdenum trend between 2004 and May 2007. 

Increased concentrations occur during periods of higher water level elevation (spring 

sampling) in this well. 

Molybdenum concentrations in well KM-8 peaked during late 1994. Well KM-8 indicates 

substantial concentration variability with time similar to the common ion trends and an 

overall decreasing trend with time following LSE and reclamation events. Trends have 

been slowly decreasing with little seasonal variation since 2000. Molybdenum 

concentrations spiked in KM-8 in the spring of 2005, but increased between 2006 and 

2007 . 
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Vanadium trends in wells located near the former pond facilities are contained in 

Appendix A. Shallow wells located near the reclaimed scrubber pond indicate 

decreasing vanadium concentrations with time following LSE in 1997. Well KM-11 is an 

order of magnitude below the RBC, and indicates little change since 1997. KM-3 

indicates a flattening of the vanadium concentration between May 1998 and May 2001, 

and a steady or slightly decreasing trend following capping of the calcine. Well KM-4 

vanadium concentrations increased substantially through 1997 and decreased with time 

through early 2000. Well KM-4 vanadium concentrations have increased since 2004 

with a large spike in concentration in 2006. Well KM-2 vanadium concentrations 

increased through 1996 as the result of the S-X discharge to the scrubber pond, and 

decreased substantially in 1997 when the pond was reclaimed and the calcine pond 

dried. Vanadium concentrations in KM-2 have risen slightly since 2004. 

Wells KM-5, KM-8, KM-9, KM-12, KM-13, and KM-19 located near the west side of the 

facility or near the reclaimed S-X pond indicate a concentration decrease with time 

through 2000 or 2001. This decreasing trend flattened through 2007 .. Wells KM-5, KM-6 

and KM-7 have larger ground water vanadium concentrations than other wells in this 

group (except KM-8). These wells all spiked in 2006: Concentrations of vanadium in 

KM-6 have generally risen since 2004 

Well KM-8 vanadium concentrations began to decrease in KM-8 beginning in 1992 and 

continue to decrease following LSE in 1997. In May 1998, vanadium concentrations 

began to increase in KM-8 with an increasing trend through 2004. Concentrations 

decreased between 2004 and 2006, but rose again in 2007 . 
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KM-8 is the only POC well routinely sampled for TPH. TPH concentrations with time· for 

well KM-8 are contained in Appendix A. Concentrations of TPH decreased with time in 

well KM-8 to less than detection in 1999. During 2000 and 2001, TPH concentrations 

appear to have increased above historic ranges. Concentrations have decreased since 

2000 to current levels of about 1.7 mg/I. 

Tributyl Phosphate 

KM-8 is the only POC well routinely sampled for TBP. TBP concentrations with time for 

well KM-8 are contained in Appendix A. Concentrations of TBP decreased through 

2005 in well KM-8 following covering of the S-X pond. Concentrations appear seasonal, 

with larger concentrations generally noted in the spring sampling events . 

Concentrations have been wit~in the same seasonal range since 2004. 

5.2.4 Conclusions of On-Site Well Concentration Trends 

Conclusions drawn from the review of on-site well concentration trends include: 

• Nearly all on-site wells exceed the RBC for molybdenum and vanadium. Nearly all 
wells demonstrate decreases in concentration with time, although the decreasing 
trend for some general indicators and metals has flattened since 2003. Some 
increases have been noted in a few wells since 2004. 

• Concentrations of common ions have generally decreased through 2007 in almost 
all POC wells following LSE and surface reclamation. Slight increases were noted in 
several wells in 2007. 

• Concentrations of manganese declined following LSE and reclamation to less than 
the RBC in all on-site wells with the exception of KM-3 and KM-8 that currently 
demonstrate rising concentration trends . 
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• Several shallow wells indicate seasonal variability in concentration. For some wells, 
including KM-6 and KM-8, this seasonal trend diminished between 2002 and 2007. 

• TPH continues to slightly exceed the RBC in KM-8, although trends indicate a 
decline in concentration that is approaching the RBC. 

• TBP is currently detected in KM-8, although this TIC was not noted between 1998 
and 2001. TBP is also continuing an overall trend of declining concentration. 

• Arsenic remains above detection and the revised drinking water arsenic MCL in 
several shallow ground water wells around the covered scrubber pond and in well 
KM-8. 

• Well KM-8 indicates vanadium concentration increases between 1998 and 2004 but 
a decreasing trend through 2006. An increasing vanadium trend is noted in KM-6 
between 2004 and 2007. A number of wells indicate increased vanadium 
concentrations in May 2007. 

5.3 Off-Site Well Concentration Trends 

The following sections provide a discussion of concentration trends with time for the off

site wells (TRONOX wells located beyond the POC), located to the south · on the 

property previously owned by Larry Hopkins, but purchased by TRONOX in 2004. Off

site wells that are now on TRONOX property include KM-15, KM-16, KM-17, and KM-18. 

Changes in concentration with time are generally smaller in the off-site wells as a function 

of their greater distance from the site and pond areas that impacted ground water quality. 

In general, concentrations and concentration trends observed in paired shallow and 

intermediate wells KM-15 and KM-18 are nearly identical for a. number of parameters. 

Concentrations decreased steadily in these wells since t,he time of the remediation of 

the MAP ponds in 1993. Wells KM-15 and KM-18 appear to be more directly affected 

by activities on the west side of the plant facility. Well KM-16 indicates seasonal 

fluctuations and demonstrates more of a delayed response to LSE and pond basin 

remediation performed between 1995 and 1997. Well KM-17 has been impacted by 

operations that occurred in the vicinity of the former scrubber pond. Well KM-17 has 

C: GEnTRONOX\RP2007 ANNGWRPT.doc 36 



• 

• 

2007 Annual Comprehensive 
Ground Water Report 

TRONOX 
Soda Springs, Idaho 

large concentrations of common ions, but appears minimally impacted by arsenic, 

manganese, and vanadium. 

5.3.1 Common Ions and General Indicators 

Based on a review of concentrations versus time for these parameters, the following 

general observations are described below. Graphs of concentrations versus time are 

contained in Appendix A. 

pH 

Off-site indicate a similar trend to on-site wells, with a general decrease in pH noted in 

late 1999 through 2001 from previous neutral to slightly alkaline conditions. The pH in 

the ground water was slightly less than or near neutral in 2007 in wells KM-15, KM-16 

and KM-18 . 

TDS 

Paired wells KM-15 and KM-18 have similar TDS concentrations, and show an overall 

decrease in concentration with time through 2004. Well KM-16 indicates a decreasing 

trend with time following LSE, but increasing TDS since 2004. Seasonal trends may 

account for some of the variability between rounds; however, this is less notable 

following 2000. Increased concentrations occur during periods of higher water level 

elevation in this well. Well KM-17 has the largest of the off-site well TDS concentrations. 

Chloride 

Wells KM-15 and KM-18 indicate matching concentrations, and show an overall 

decrease with time through 2003. The trend has become flat between 2003 and 2007. 

Wells KM-16 and KM-17 indicate a more direct response to LSE than wells KM-15 and 

• KM-18, which indicated an earlier decrease in chloride. KM-16 indicates a larger 
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decrease following 1999, but may be increasing since October 2003. Well KM-17 

chloride concentrations are the largest identified in the off-site wells. This well has been 

affected by lateral dispersion from the scrubber pond, and indicates variably decreasing 

concentrations since pond reclamation in 1997. 

Sulfate 

Wells KM-15 and KM-18 indicate nearly identical concentrations, and show an overall 

decrease with time since initial sampling in 1992. This trend flattened in 2000. Well 

KM-17 sulfate concentration trends appear to be decreasing following LSE and 

scrubber pond reclamation efforts in 1997, although KM-15, KM-16 and KM-18 have 

been relatively flat since 2004. 

Nitrate plus Nitrite 

Concentrations of nitrite plus nitrate decreased following LSE in the off-site wells. Well 

• KM-15 nitrate plus nitrate concentrations spiked during May 1993, then decreased 

• 

· through 2001 . Well KM-18 nitrate plus nitrate concentrations spiked during May 1994, 

then decreased to the recent KM-15 concentration. Well KM-16 indicates a decreasing 

trend with time, and seasonal increasing/decreasing trends. Concentrations of nitrite 

plus nitrate increase during periods of higher water level elevations in this well, although 

this has become less notable since 2000. Well KM-17 demonstrates the smallest 

variability with time, but indicates an overall decreasing trend. Wells KM-15, KM-16 and 

KM-18 demonstrate a rising trend since 2001 and seasonally variable concentrations. 

5.3.2 Off-Site Metal Concentration Trends 

Graphs of metal concentrations versus time include the group of metals identified by 

EPA as COC. COG metals versus time are presented in Appendix A and described in 

the following sections . 
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All off-site wells are well below the detection limit and the RBC for arsenic. Off-site 

wells are less than the detection limit of 10 ug/1. 

Manganese 

Off-site wells are below the RBC for manganese. Concentrations of manganese in well 

KM-15, KM-16, and KM-18 decreased with time from initial concentrations that were 

greater than the RBC. Well KM-17 manganese concentrations remain low, near the 

detection limit. Well KM-16 indicates an overall even but slightly decreasing trend with 

time and seasonal trends between rounds. This trend is less notable since 2000. 

Increased concentrations occur during spring sampling rounds. Decreases in 

manganese concentrations in KM-16 show a lag time behind the other off-site wells, 

and a flattening of the trend is noted beyond 2003 . 

Molybdenum 

All off-site wells currently exceed the RBC of 180 ug/1. Concentrations of molybdenum 

in wells KM-15 and KM-18 peaked prior to 1995 during pond operation and began to 

decline after diversion of the S-X stream to the double-lined ponds. Both wells have 

similar concentration trends and both indicate significant concentration decreases with 

time through 2000. The trend has flattened somewhat between 2000 and 2007. Well 

KM-16 indicated a steady molybdenum concentration with time through 1997. 

Molybdenum concentrations decreased in May 1998, approximately six months 

following LSE and pond reclamation. Well KM-16 indicated seasonal 

increasing/decreasing trends through 2001. Increased concentrations occurred in the 

spring during periods of higher water level elevation. KM-16 molybdenum 

concentrations slightly increased between 2004 and 2006, and then decreased again in 

2007. KM-17 molybdenum concentrations increased between 1998 and 2003 then 

declined slightly to the present concentrations . 
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Off-site wells exceed the RBC for vanadium with the exception of well KM-17, which has 

relatively unchanged concentrations since November 1997. Concentrations of 

vanadium in wells KM-15 and KM-18 peaked prior to 1993 and began to decline after 

diversion of the S-X stream to the scrubber pond and elimination of the MAP ponds. 

Both wells have parallel decreasing concentration trends, with well KM-18 having a 

consistently lower concentration. Both wells indicate considerable concentration 

decreases with time through 2000, with a flattening of the trend in 2005. Well KM-16 

has the largest vanadium concentration of all off-site wells, and most recently indicates 

an increasing concentration trend between 2004 and 2006. 

5.3.3 Organics 

Organics are no longer sampled in the off-site wells. TPH was last sampled during 

November 1996. Concentrations of TPH remained relatively unchanged with time. 

• Concentrations of TPH during 1996 were reported at the detection limit. TBP 

concentrations increased through May 1994 in the off-site wells, and then decreased to 

less than the RBC in October 1995. TBP in well KM-16 was not detected after May 

1993. 

• 

5.3.4 Conclusions of Off-Site Well Concentration Trends 

Conclusions drawn from the review of off-site well concentration trends include: . 

• Off-site wells exceed the RBC for molybdenum and vanadium (except KM-17 for 
vanadium), but are below the RBC for arsenic, manganese, and assumed to be 
below the RBC for organics. Concentrations are indicated to decrease with time 
following LSE, with the exception of metals concentrations in KM-16 which indicate 
increases between 2004 and 2006. 

• Concentrations of common ions and TDS continue to generally decrease with time 
following LSE and reclamation. Nitrate plus nitrite concentrations have been rising 
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in general since 2001 with the exception of KM-17. Concentrations of common ions 
have flattened or risen in KM-16 between 2004 and 2006. 

5.4 Off-Site Surface Water Quality Concentration Trends 

TRONOX routinely monitors surface water quality at four spring locations. Sampled 

springs include Finch Spring, Big Spring, and Upper and Lower Ledger Springs. Finch 

Spring originates from the base of the Finch Spring Fault scarp, approximately 4000 

feet to the south of the TRONOX facility. Finch Spring has been routinely sampled 

since 1991. 

Big Spring is the most distant spring relative to the site, located approximately 4 miles 

south of the facility and south of the town of Soda Springs and is believed to be 

impacted from several upgradient sources, including the Monsanto facility. Big Spring 

emerges from alluvium at the south end of the valley floor and flows into Hatchery 

Creek and then into the Bear River. Big Spring was first sampled by TRONOX in 1993. 

• Flow from this spring is considerably greater than Finch Spring, although this flow was 

smaller between 2001 and 2004 due to several years of below normal precipitation. 

Discharge from Big Spring was approximately 17.6 cfs in May 2007, whereas discharge 

from Finch Spring ranges from about 10 to 40 gpm. Springs are sampled for general 

indicator parameters, common ions, and metals. Concentrations versus time graphs for 

these springs are presented in Appendix A. 

• 

Upper and Lower Ledger Spring surface approximately 3300 feet to the southeast of 

Finch Spring and issue from basalt. During June 2000, EPA requested TRONOX 

resume routine sampling of Upper and Lower Ledger Springs. These springs were first 

sampled by TRONOX in 1991. These springs are a source of drinking water for Soda 

Springs. Sample results with time are presented for Upper and Lower Ledger Springs in 

Appendix A. Concentrations of metals are typically less than detection in Upper and 

Lower Ledger Springs, although molybdenum and vanadium are infrequently detected at 

concentrations near the detection limit. 
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TDS concentrations at Finch Spring increased through October 1994 as the result of 

pond operation at the site and changes in the discharge of the S-X stream. TDS 

concentrations decreased steadily between 1995 and 2002, with a smaller seasonally

affected decreasing trend between 2002 and 2007. 

Big Spring is located at the most downgradient discharge point in the valley, adjacent to 

the Bear River. Small seasonal trends are noted in the Big Spring TDS data. 

Concentrations of TDS at Big Spring decreased consistently since 1996 to current 

levels (630 mg/I) that are comparable to, but slightly greater than Finch Spring. TDS 

concentrations decreased in Big Spring between 1995 and 2002. Between 2002 and 

2007, the decreasing trend became smaller with notable seasonality in the data . 

Ledger Springs TDS concentrations were 470 mg/I in May 2007. Lower Ledger 

generally has indicated slightly larger concentration than Upper Ledger in past sampling 

events. TDS concentrations at the ~edger Springs are less than the concentrations at 

Big and Finch Spring, and are more representative of background water quality 

concentrations. Concentrations appear seasonal, and trends suggest generally 

decreasing TDS concentration since 2000. 

Chloride 

Concentrations of chloride at Finch Spring increased through October 1994, peaked 

again in late 1996, and then decreased in concentration through May 2007 below 1991 

levels. Concentrations leveled off in 1999 but then continued a decrease through the 

present. Chloride is a conservative tracer because transport in ground water is 

generally through the hydrodynamic process, traveling essentially at the same rate as 
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ground water flow. Therefore, changes in chloride concentrations at Finch Spring 

reflect process and remedial changes at the plant. 

Chloride concentrations decreased in Big Spring after 1996. Big Spring is located at the 

most downgradient discharge point in the valley, and decreasing concentrations of 

chloride may be related to factors affecting water quality not related to the TRONOX 

facility. The decreasing chloride trend flattened between 2001 and 2007, but continues 

to decrease with time. The chloride concentrations at Ledger Springs are an order of 

magnitude less than chloride concentrations at Big and Finch Springs. Chloride 

concentrations range between about 4 to 6 mg/I. 

Sulfate 

Sulfate trends at Finch Spring are remarkably similar to the chloride trends. Sulfate 

peaked in October 1994 and 1996 and decreased to the present concentrations. 

Changes in Finch Spring sulfate concentrations are related to former S-X stream 

discharges to the scrubber pond. Concentrations of sulfate at Finch Spring decreased in 

2007 to within or below the range of 1991 concentrations. Sulfate trends are essentially 

flat since 2005. Sulfate concentrations at Big Spring are about double the Finch Spring 

concentration. Big Spring also indicates a steady decrease with time through 2004, with 

the current trend essentially flat. The Ledger Springs sulfate concentrations are also 

lower than Big and Finch Springs, and range from about 30 to 34 mg/I. No trends are 

noted for sulfate in Ledger Springs. 

Nitrate plus Nitrite 

Nitrate plus nitrite concentrations are similar at Finch and Big Springs locations, with 

slightly larger concentration at Big Springs. Both locations suggest slight seasonal 

trends in the data, with larger concentrations occurring in the fall season. Both locations 

indicate generally decreasing concentration trends with time through 2001 and a 

flattened trend between 2001 and 2007. Ledger Spring nitrate plus nitrite 
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concentrations are an order of magnitude lower than concentrations at Big and Finch 

• Springs, and range between 0.2 and 0.8 mg/I. Nitrate indicates small increasing trends 

at both springs since 2004. 

5.4.2 Metals Concentration Trends 

Graphs of metals versus time are presented in Appendix A and described in the 

following sections. 

Arsenic 

Arsenic concentrations are less than the reporting limit at all spring surface water 

locations during 2007. 

Manganese 

• Concentrations of manganese are generally less than, or near the reporting limit at 

Finch Spring. Concentrations of manganese are 2.6 ug/1 at Upper Ledger Spring, and 

less than detection at all remaining sampled spring locations in May 2007. 

• 

Molybdenum 

Historic increases and decreases in molybdenum concentrations for Finch Spring were 

related to changes in the discharge locations of the S-X stream. Concentrations of 

molybdenum at Finch Spring indicate decreasing trends through 1996. The 

concentration then increased sharply and peaked in July 1997. Concentrations of 

molybdenum decreased steadily between 1997 and the 2007. 

Molybdenum concentrations increased at Big Spring through 1997 then decreased 

through 2000. Concentrations of molybdenum increased slightly in 2001, also noted at 

Finch Spring. The trend in molybdenum flattened in 2003, then continued an overall 
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decreasing trend through 2007. These trends may reflect, in part, some of the earlier 

LSE changes made at the plant. 

Molybdenum was estimated less than detection at the Ledger Springs in May 2007. 

Molybdenum has been detected infrequently at levels near or below the reporting limit 

since 2000. 

Vanadium 

Vanadium concentrations increased at Finch Spring through 2001. Concentrations of 

vanadium peaked in Finch Spring during 2001 at 92 ug/1 and then began a decreasing 

trend to 58 ug/1 in 2007. Increases in vanadium concentrations at Finch Spring are 

believed to be the result of operational S-X stream discharges to the scrubber pond. 

Vanadium concentration at Big Spring was 2.5 ug/1 in 2007. Vanadium was not 

detected at the Ledger Springs in May 2007 . 
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6.0 PROJECTED CONCENTRATION DECAY TRENDS 

This section presents an analysis using existing ground water monitoring data to project 

future trends, and provides an estimate when these concentrations may potentially fall 

below their respective RBC for molybdenum and vanadium. TBP, and TPH are less 

than the RBC for all wells except KM-8, and therefore are not considered in this 

analysis. Arsenic, frequently found to be less than detection in most wells after 1999 is 

also not projected. There is no clear trend for arsenic in well KM-8 that demonstrates 

the largest ground water concentration. Manganese is evaluated only for KM-8 

because KM-3 demonstrates an increasing trend with time and other wells demonstrate 

manganese concentrations that are currently less than the RBC. 

Projected concentration decay trends are estimated where possible, using a regression 

trend curve fitted to the real-time monitoring data from wells where the COG currently 

exceed the risk-based concentration. Only wells exhibiting a decreasing concentration 

following LSE are considered in the analysis for the projection of concentration decay. 

This group includes wells on-site wells KM-2, KM-3, KM-5, KM-6, KM-8, KM-9, KM-12 

and KM-13; and off-site wells KM-15, KM-16 and KM-18. Results of the analysis are 

summarized in Table 6-1. Decreasing molybdenum and vanadium trends were less 

evident in several wells, in part due to increasing trends or recent increasing 

concentrations in some wells. Most of the wells, both on and off the industrial site 

demonstrate predictable decreases. 

COG concentration trends with time and projected trends for these wells are presented 

in Appendix B. The time-period selected for each well location varies slightly, and was 

based on LSE completed in the closest pond basin, or completion of reclamation of a 

pond basin (annotated on the graphs). Projected trends are based on the post-LSE 

monitoring period data. The projected period is through the year 2020. This year was 

selected based on a time length of approximately 25 years after the S-X stream was 

• contained within lined ponds. 
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Existing ground water data were evaluated using a statistical forecast function for 

exponential decay. A forecast calculates or predicts a future value by using existing 

values. The predicted value is a y-value (future concentration of a COC in ground water) 

for a given future date. The known values are ground water data from the wells. A 

forecast statistically predicts future values based on a regression function of a range of 

known data or known x- and y-arrays. Regression analysis estimates the relationship 

between variables, so that a given variable can be predicted from one or more other 

variables. 

Data curves for the ground water concentrations were generated using an exponential 

function that describes decay of a substance and calculates the least squares fit 

through points by using the equation: 

Y = ce-kt 

where: 

e 

C 

-kt 

is the base of the natural logarithm; 

is a constant at Yo (initial concentration) at t = 0, and; 

is a constant for the predicted time, with the minus sign representing decay of 
concentration with time. 

A trendline is generated for the data based on known x-values for the best-fit curve. 

The y intercept for the regression trendline is set at zero. This is appropriate, based on 

the observed absence of manganese, molybdenum and· vanadium in background 

ground water quality data . 
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• 6.2 Results of Trend line Analysis 

• 

• 

Results of the trendline analysis are presented on the graphs in Appendix 8. It is possible 

that future ground water concentration trends may differ from results generated using 

real-time data. A number of factors can potentially affect future ground water 

concentrations and trends. These factors may include, among others, changes in ground 

water pH, significant changes in precipitation, infiltration and site runoff, capping of the 

calcine, and significant changes in ground water levels related to variable annual rainfall 

totals. 

The minimum range of each graph has been set at the respective RSC where the 2007 

ground water concentration exceeds the RSC. Analysis of the forecast trends suggests 

the following: 

• Wells KM-5 and KM-9 were reduced to the RSC for molybdenum in 2003 as predicted 
by use of these trendlines. However, a recurring exceedence of molybdenum in 2005 
and 2006 was observed. Well KM-5 slightly exceeded the RSC in 2007 

• Analysis of 2007 data indicates that in most cases, molybdenum and vanadium 
concentration decreases lag predictions made in 2006 for several of the wells by one 
or more years, largely resulting from flattening or recent small increases in vanadium 
and molybdenum noted in the discussion of concentration trends. 

• Molybdenum concentrations will continue to decline in most wells in response to LSE 
and reclamation. Wells KM-12, KM-13, KM-15, KM-17 and KM-18 are projected to fall 
below the RSC between 2008 and 2015. Wells KM-2, KM-3, KM-6, KM-16 and KM-8 
are estimated to fall below the RSC beyond 2015 based on current trends. 

• On-site wells and several off-site wells are forecast to exceed the vanadium RSC for a 
period of ten years or greater following remedial actions completed in 1997. Based on 
current trends, wells KM-9 and KM-13 are the first wells expected to fall below the 
vanadium RSC between 2009 and 2011. 

• Manganese is estimated to potentially exceed the RSC in POC well KM-8 for greater 
than 15 years following LSE, in part as the result of a recently rising manganese trend. 
Well KM-3 will exceed the RBC for an uncertain period. The rising manganese trend in 
well .KM-3 is not occurring in other wells monitoring the covered scrubber pond area. , 
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During 1997, TRONOX discontinued discharges from unlined ponds to ground water. 

Analysis of real-time monitoring data indicates that remediation efforts of the ponds prior 

to and during 1997 resulted in notable ground water quality improvement at most of the 

on-site, POC, and off-site well locations. Predicted trends (water quality projections 

based on real-time monitoring) suggest that a number of TRONOX well locations have 

the potential to drop below the RBC for vanadium and molybdenum within 10 to 20 

years following LSE. Other wells indicate longer periods of time before concentrations 

fall below the RBC. 

Based on a review of water quality through May 2007, recent water quality trends, and 

predictions of future concentrations, the following conclusions are drawn. 

On-site Water Quality Conclusions 

• Generally, concentrations of common ions and TDS have decreased with time in the 
on-site wells. This trend has flattened somewhat between 2000 and the present for 
a number of the on-site wells near the west side of the facility as these 
concentrations approach background. 

• Increasing concentrations at several wells following 2004 are in part related to rising 
water levels in the aquifer following years of drought. Seasonal concentration 
trends noted in some well locations, including KM-6 and KM-8 also appear to be 
directly related to changes in water levels. These seasonal effects are less 
discernable between 2001 and in 2007. 

• A rising nitrate trend is noted at most well locations near the covered S-X pond. 
Nitrate plus nitrite concentrations have doubled in well KM-8 between 2001 and 
2007. Rising nitrate plus nitrite is also noted in shallow well KM-4 west of the 
calc,ine cap and the covered scrubber pond. 

• Vanadium and molybdenum continue to exceed the RBC at most of the on-site POC 
wells and non-POC wells. Wells KM-5 and KM-9 fell below the molybdenum RBC in 
2003, but continue to track close to the RBC. Molybdenum and vanadium 
concentrations are generally decreasing with time in nearly all POC wells, although 
KM-3 continues to indicate elevated molybdenum levels since 2000. 
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• A decreased pH in the ground water between 1999 and 2001 may have caused 
increased metals concentrations in some POC wells during that period. The pH is 
now near-neutral across the site and at off-site locations, with the exception of well 
KM-8. 

• Concentrations of TBP and TPH slightly exceed the RBCs in well KM-8 ground 
water. TPH indicates a decreasing ground water trend through 2005 with little 
change to the present. TBP indicates an overall decreasing trend since LSE was 
implemented in 1997 through 2004 with a seasonal pattern within this range to the 
present. 

• Arsenic is less than detection at most on-site wells and was identified at small 
concentration in shallow ground water.. Concentrations of arsenic in ground water 
are above 10 ug/1 near the reclaimed scrubber pond. Arsenic concentrations 
increased between May 1995 and 2002 in the ground water monitored by KM-8, 
and declined through 2005. Arsenic is less than detection at off-site well locations. 

• Manganese concentrations decreased with time in nearly all wells following LSE and 
remedial actions completed in 1997. Manganese currently exceeds the RBC in two 
POC wells. Well KM-3 indicates an increasing manganese trend following 
implementation of LSE. Well KM-8 manganese concentrations are seasonal. 
Concentrations decreased substantially between 1997 and 2004, but currently are 
increasing and remain an order of magnitude above the RBC. 

• On-site deep well KM-19 was below the RBC for all COC in 2007. 

• Predicted water quality for many of the POC wells suggest that molybdenum and 
vanadium concentrations will exceed the RBC for 10 or more years following LSE. 

Off-Site Ground and Surface Water Quality Conclusions 

• Generally, common ions and TDS decreased with time in the off-site wells, but this 
trend appeared to flatten in 2003. 

• Increasing concentrations for several constituents in well KM-16 following 2004 
appear related to rising water levels in the aquifer following years of drought. 

• Concentrations of common ions and TDS decreased in well KM-17 since peaking in 
1998. Molybdenum indicates a decreasing trend in this well. Vanadium is less than 
the RBC. 

• Vanadium and molybdenum continue to exceed the RBC in most of the off-site 
wells. Molybdenum concentrations continued to decrease through 2004 where a 
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relatively flat trend is noted to May 2007. Vanadium concentrations are also 
decreasing in KM-15 and KM-18, although vanadium increased in KM-16 between 
2004 and 2006. 

• Arsenic is less than detection at all off-site well locations. 

• Manganese continues to decrease at off-site locations and is less than the RBC at 
all locations. 

• Finch and Big Spring exceed the RBC for molybdenum only. Both locations 
continue to indicate decreasing trends. 

• Vanadium concentrations in Finch Spring are less than the RBC, and vanadium is 
less than the reporting limit in Big Spring. 

• Vanadium concentrations at Finch Spring increased between May 1993 and October 
2003. A peak vanadium concentration occurred in October 2001. Concentrations of 
vanadium have decreased at Finch Spring since that time. 

• Water quality at Upper and Lower Ledger Springs does not appear to be impacted 
from former site operations based on May 2007 water quality results. 

• COC Trendline Predictions 

• 

• Wells KM-5 and KM-9 met the molybdenum RBC as predicted in 2003. However, 
concentrations of molybdenum in both wells continue to hover near the RBC. 

• Molybdenum is projected to fall below the RBC in three of the downgradient POC 
wells within ten to fifteen years following LSE. Molybdenum concentrations will 
continue to exceed the RBC at the on-site wells KM-2, KM-3, KM-6 and KM-8 for 
considerably longer. 

• The concentration of vanadium is projected exceed the RBC in most on-site POC 
wells and off-site wells for fifteen years or more following 1997 LSE actions, with the 
exception of KM-19 which is already below the RBC. Wells KM-9 and KM-13 are 
predicted to be near the vanadium RBC within about ten to 15 years following LSE. 

• As a result of overall larger concentrations and unclear trends for arsenic and 
vanadium concentrations, well KM-8 continues to lag other wells in concentration 
decreases. Therefore, KM-8 will take considerably longer to fall below the RBCs for 
manganese, molybdenum and vanadium . 
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Ground and surface water monitoring will continue at the TRONOX facility on a 

semiannual basis to assess the effects of remedial changes made at the site as 

required in the ROD. Field data results should be evaluated when sampling occurs to 

assess current with preceding site conditions. 

The proposed arsenic RBC of 10 ug/1 will require a method using a lower reporting limit. 

We recommend that arsenic analysis should be performed using EPA method 6020 

(ICP/MS) for arsenic analysis with a reporting limit of 5 ug/1. 

Parameters that fall below the RBC will be evaluated and reported to EPA when these 

occur. All sampling and analytical results should be reviewed semiannually in 

accordance with the protocols contained in SW846 and EPA laboratory data validation 

functional guidelines to assess the quality of the data results. Ground and surface water 

quality will be appended semiannually to the RD/RA database. Results of the data 

review will be transmitted to EPA and IDEQ. 

_ All ground water quality trends and predicted water quality should be evaluated in an 

annual report to assess the improvements to ground and surface water quality. Future 

annual evaluations will include the incorporation of ground water monitoring data from 

the Evergreen facility. This facility monitors ground water downgradient of the Tronox 

property on industrial property owned by the City of Soda Springs. Evaluation of 

Evergreen data in conjunction with Tronox ground and surface water data will provide 

an increased understanding of ground water flow paths downgradient of the Tronox site . 
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Well Deslg- Well Com-
n.a.t ion pletion Date 

KM-1 10-07-91 

KM-2 09-21-91 

KM-3 10-11-91 

KM-4 10-02-91 

KM-5 10-01-91 

KM-6 09-24-91 

KM-7 09-26-91 

KM-8 10-21-91 

KM-9 09-29-91 

KM-10 10-12-91 

KM-11 10-29-91 

KM-12 10-29-91 

KM-13 10-07-91 

KM-15 09-24-92 

Drllled 
Total 
Depth 
(T,D.) 
Belo" 
Grade 
(ft) 

56.5 

57 ,8 

49.5 

54.5 

49,3 

45.3 

56,8 

46,0 

58.3 

121.0 

105.0 

155.0 

57.0 

58 

• 
TABLE 1-1 

MONITOR WELL CONSTRUCTION DATA 

Steel 
Casl.ng 
Depth PVC Casl.ng Screen 

llorl.ng llelow Depth Depth 
Dlameter Grade Belo" Belo" 
(lnches) (ft) Grade Grade 

(ft) (ft) 

8" 0 to 6.5 0 to 45.9 45.9 to 
0 to T.D. 55.9 

8" 0 to 37.6 0 ta 47.2 47.2 ta 
0 to T.D. 57.2 

8" 0 to 6.0 0 to 39.1 39.l to 
0 to T.D. 49.l 

8" 0 to 12.l 0 to 43,7 43.7 to 
Oto T.D. 53.7 

8" 0 to 3.8 0 to 38.0 38.0 to 
0 to T.D. 48.0 

8" 0 to 11. 9 0 to 34,7 34.7 to 
0 to T.D. 44.7 

8" 0 to 19,6 0 to 46.2 46.2 to 
0 to T.D. 56,2 

8" 0 to 10.8 0 to 34.6 34 .-6 to 
0 to T.D. 44.6 

8" 0 to 21.0 0 to 47.5 47.5 to 
O to T.D. 57.5 

10" 0 to 57.0 0 to 100.0 100.0 to 
0 to 67 ft 120.0 
8" 
67 to T,D. 

10" 0 to 18.7 0 to 80.0 80,0 to 
0 to T.D. 100.0 

8" 0 to 7.1 0 to 134.l 134.1 to 
0 to T.D. 154.l 

8" 0 to 22.5 0 to 46.4 46.4 to 
o to T.O. 56.4 

10" 0 to 5.0 0 to 45.2 45.2 to 
0 to T.O. 55.2 

Sand Pack 
Interval 
llelo" Grade 
(ft) 

44.5 to 56.5 

44,7 to 57.8 

36.7 to 49.5 

41.6 to 54.5 

35.9 to 49.3 

31.2 to 45.3 

44,3 to 56.8 

32.4 to 46.0 

45,5 to 58,3 

93,6 to 
121.0 

78 to 105.0 

127 to 155.0 

44.3 to 57.0 

42,8 to 57.0 

• 
Kerr-McGee Chemical LLC 
Soda Springs, 

Bentonite Grout Seal 
Interval Depth Below 
Below Grade Grade 
(ft) (ft) 

39.4 to 44.5 0 to 39.4 

40.7 to 44.7 0 to 40.7 

30.5 to 36,7 0 to 30.5 

36.7 to 41. 6 0 to 36.7 

31.9 to 35.9 0 to 31.9 

26.4 to 31.2 0 to 26.4 

39.6 to 44.3 0 to 39.6 

27.8 to 32.4 0 to 27,8 

39.3 to 45.5 0 to 39.3 

88.4 to 93.6 0 to 88.4 

73 to 78 0 to 73 

121 to 127 0 to 121 

37.6 to 44.3 0 to 37 .6 

36.5 to 42.8 0 to 36,5 
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Well Deslg- Well Com-
natl.on pletion Date 

KM-16 09-18-92 

KH-17 09-25-92 

KH-18 10-03-!12 

KH-1!1 10-15-!12 

HW-1 6-63 

MW-2• 6-63 

HW-3' 6-63 

MW-4 6-6!1 

MW-5 12-72 

H\l-6 12-72 

MW-7 12-72 

MW-8 9-81 

MW-9 9-81 

• Well abandoned during Phase I. 
NA Not Available 

Drilled 
Total 
Depth 
(T .D.) 
Below 
Grade 
(ft) 

74.6 

49.l 

180 

218 

51.3 

42.4 

42.5 

47 

65 

55.2. 

58 

76 

68 

• 
TABLE 1-1 

MONITOR WELL CONSTRUCTION DATA 

Steel 
Casing 
Depth PVC Casing Screen 

Boring Below Depth Depth 
Diameter Grade Below Below 
(Lnches) (ft) Grade Grade 

(ft) (ft) 

10" 0 to 5.0 0 to 63.3 63.3 to 
0 to 5 ft 73.3 
8" 
5 to T.O. 

10" 0 to 5.0 0 to 38.2 38.2 to 
0 to 5 ft 48.2 
8" 
5 to T.D, 

10" 0 to 5.0 0 to 152.6 152.6 to 
0 to r.o. 172.6 

12" Oto 57 Oto 193.6 1!13. 6 to 
0 to 8 ft 213.6 
10" 
8 to 167 ft 
8" 
167 to T,D. 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA 37-47 

NA NA NA NA 

NA NA NA NA 

NA NA NA 48-58 

NA NA NA 26-76 

NA NA NA 28-68 

Sand Pack Bentonite 
Interval Interval 
Below Grade Below Grade 
(ft) (ft) 

60.8 to 7'.6 56.0 to 60,8 

36.3 to a.1 30,9 to 36.3 

150 to 173 145 to 150 

1!10,9 to 214 182.9 to 
190.!I 

NA NA 

NA NA 

NA NA 

20-47 'NA 

NA NA 

NA NA 

20-58 NA 

20-76 NA 

17. 5-68 NA 

• Kerr-McGee Chemical LLC 
Soda Springs, 

Grout Seal 
Depth Below 
Grade 
(ft) 

o to 56.0 

0 to 30.9 

0 to 145 

0 to 182..!I 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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TABLE 1-2 
MAXIMUM CONCENTRATIONS OF COC AND MOST CURRENT CONCENTRATIONS 

IN TRONOX WELLS AND OFF-SITE SPRINGS 
Well Arsenic 

Designation Concentrations 
Manganese 

Concentrations 

PROPOSED RBC = 
10 u /I 

RBC = 180 ug/I 

KM-2* 
KM-3* 
KM-4 
KM-5* 
KM-6 
KM-7 
KM-8* 
KM-9* 
KM-11* 
KM-12* 
KM-13* 
KM-15 
KM-16 
KM-17 
KM-18 
KM-19* 

S rin 
Upper 
Led er 
Lower 
Led er 
Footnotes: 

Largest 
(ug/1) 

5 
2 

23 
4 

5.6 
7.3 
1.5 
3.7 
2 

1.1 
2 

3.7 

4.2 

Most 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 

* = Point of Compliance Well 

Largest 
(ug/1) 

2.6 

1.5 

NA = Not Available - not sampled during May 2007 
ND= Not Detected (less than IDL} 
Shaded cells indicate exceedence of RBC 

C:\GET\TRONOX\RP\ANNUALCOMPREHENSIVETBL 1-1.doc 

Most 

ND 
ND 

2.6 

ND 

Molybdenum 
Concentrations 

RBC = 180 ug/1 

Largest 
(ug/1) 

22.4 

54.1 

ND 

ND 

Total Petroleum 
Hydrocarbons 

Concentrations 
RBC = 0.73 mg/I 

Largest 
(mg/I) 

NA 

NA 

Most 
Current 

NA 

NA 

Tributyl Phosphate 
Concentrations 

RBC = 180 ug/1 

Largest 
(ug/1) 

NA 

NA 

Most 
Current 

NA 

NA 

• TRONOX 
Soda Springs, Idaho 

Vanadium 
Concentrations 

RBC = 260 ug/1 

Largest 
(ug/1) 

5.1 

14.9 

Most 

ND 

ND 
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Ground Water Report 

• 
TABLE 3-1 

SAMPLING HISTORY AND SAMPLING RATIONALE FOR REMEDIAL DESIGN/ 
REMEDIAL ACTION GROUND WATER SAMPLING 

Well/Sample Source Area Monitored Round 1 Through 8 Sample Events Round 9 Through 12 

• TRONOX 
Soda Springs, Idaho Facility 

RD/RA Sample Events 
Location - Sample Events And Low Flow Samplini:i 

Sampled? Analytes Sampled? Analytes Sample Analytes Justification For 
(Yes/No) (Yes/No) Site? Sampling/Not Sampling 

(Yes/No) 
KM-1 Lateral gradient Yes Long-list metals Round 1-3, Yes Metals, No None Background sampling not 
(shallow well paired background well short-list metals Rounds 4 General needed; relying on RBC 
with KM-10) through 8, radio-nuclides Indicators, performance standards 

Rounds 1,3, total No at POC wells and no 
chromatographable organics statistical background 
oroanics Round 1 comparison 

KM-2 Active calcine tailing Yes Long-list metals Round 1-3, Yes Metals, Yes Table 4-3 Point of compliance well, 
(shallow well) impoundment/former short-list metals Rounds 4 General of RD/RA although not truly 

scrubber pond area through 8, radio-nuclides Indicators, GWSAP downgradient of calcine 
Rounds 1, total no and or former scrubber pond; 
chromatographable organics QAPP; monitor changes in 
organics Round 1 No ground water 

organics concentrations in 
conjunction with changes 
at active calcine 
impoundment area and 
scrubber pond closure 

KM-3 Reclaimed scrubber pond Yes Long-list metals Round 1-3, Yes Metals, Yes Table 4-3 Point of compliance well; 
(shallow well short-list metals Rounds 4 General of RD/RA monitor changes in 
paired with KM-11) through 8, radio-nuclides Indicators, GWSAP ground concentrations 

Rounds 1,3,4 total no and water along southern 
chromatographable organics QAPP; boundary in conjunction 
organics Round 1 no with scrubber pond 

orqanics closure 
KM-4 Active calcine tailing Yes Long-list metals Round 1-3, No None Yes Table 4-3 Will provide monitoring of 
(shallow well) impoundment area short-list metals Rounds 4 of RD/RA calcine impoundment 

through 8, radio-nuclides GWSAP following capping. Not a 
Rounds 1, 3, total and POCwell 
chromatographable QAPP, no 
orqanics Round 1 orqanics 

C:\GET\KMC LLC\RP\ANNGW31.doc Page 1 of 6 
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Ground Water Report 

• 
TABLE 3-1 

SAMPLING HISTORY AND SAMPLING RATIONALE FOR REMEDIAL DESIGN/ 
REMEDIAL ACTION GROUND WATER SAMPLING 

Well/Sample Source Area Monitored Round 1 Through 8 Sample Events Round 9 Through 12 

• TRONOX 
Soda Springs, Idaho Facility 

RD/RA Sample Events 
Location Sample Events And Low Flow Sampling 

Sampled? Analytes Sampled? Analytes Sample Analytes Justification For 
(Yes/No) (Yes/No) Site? Sampling/Not Sampling 

(Yes/No) 
KM-5 Historic scrubber Yes Long-list metals Round 1-3, Yes Metals, Yes Table 4-3 Point of compliance well, 
(shallow well) pond/historic MAP ponds, short-list metals Rounds 4 General of RD/RA monitors downgradient of 

Boiler blowdown through 8, radio-nuclides Indicators, GWSAP northern and central 
pond/downgradient of Rounds 1,3, total no and areas of entire plant 
facility chromatographable organics QAPP; facility; no active or 

organics Round 1 No historic activities 
organics downgradient of this 

location 
KM-6 Historic limestone Yes Long-list metals Round 1-3, No None Yes Table 4-3 Monitors zone of 
(shallow well) Settling ponds short-list metals Rounds 4 of RD/RA increased transmissivity 

through 8, radio-nuclides GWSAP on the southern 
Rounds 1 ,3, total and boundary of facility; not a 
chromatographable QAPP; POCwell 
organics Rounds 1, 3 no 

oraanics 
KM-7 Historic calcine Yes Long-list metals Round 1-3, No None Yes Table 4-3 Monitors central portion 
(shallow well) impoundment area short-list metals Rounds 4 (2000-->) of RD/RA of the facility and 

through 8, radio-nuclides GWSAP provides additional 
Rounds 1,3, total and justification for 
chromatographable QAPP; contouring of COC; not a 
organics Round 1 no POCwell 

orQanics 
KM-8 Former S-X pond/ Yes Long-list metals Round 1-3, Yes Metals, Yes Table 4-3 Point of compliance well; 
(shallow well paired downgradient of plant short-list metals Rounds 4 General of RD/RA monitor changes in 
with KM-12 and KM- facility through 8, metals, Indicators GWSAP ground water 
19) radionuclides Rounds 1, 4, and QAPP concentrations in 

total chromatograph-able conjunction with changes 
organics Round 1,3, TPH from S-X pond closure 
and semivols Rounds 4 
and 8 

C:\GETIKMC LLCIRPIANNGW31.doc Page 2 of 6 
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Ground Water Report 

• 
TABLE 3-1 

SAMPLING HISTORY AND SAMPLING RATIONALE FOR REMEDIAL DESIGN/ 
REMEDIAL ACTION GROUND WATER SAMPLING 

Well/Sample Source Area Monitored Round 1 Through 8 Sample Events Round 9 Through 12 

• TRONOX 
Soda Springs, Idaho Facility 

RD/RA Sample Events 
Location Sample Events And Low Flow Sampling 

Sampled? Analytes Sampled? Analytes Sample Analytes Justification For 
(Yes/No) (Yes/No) Site? Sampling/Not Sampling 

(Yes/No) 
KM-9 Former S-X Yes Long-list metals Round 1-3, Yes Metals, Yes Table 4-3 Point of compliance well, 
(shallow well) pond/downgradient of plant short-list metals Rounds 4 General of RD/RA downgradient of entire 

facility through 8, radio-nuclides Indicators, GWSAP facility; comparisons can 
Rounds 1,3, total no and be made with ground 
chromatographable organics QAPP; water model results to 
organics Round 1 No track and evaluate 

orqanics performance 
KM-10 Intermediate depth Yes Long-list metals Round 1-3, Yes Metals, No None Background sampling not 
(intermediate well, background well short-list metals Rounds 4 General needed; relying on RBC 
paired with KM-1) through 8, radio-nuclides Indicators, performance standards 

Rounds 1,3, total no at POC wells and no 
chromatographable organics statistical background 
orqanics Round 1 comparison 

KM-11 Former scrubber pond Yes Long-list metals Round 1-3, Yes Metals, Yes Table 4-3 Point of compliance well; 
(intermediate well, short-list metals Rounds 4 General of RD/RA monitor changes in 
paired with KM-3) through 8, radio-nuclides Indicators, GWSAP ground water 

Rounds 1,3, total no and concentrations in 
chromatographable organics QAPP; conjunction with scrubber 
organics Round 1 No pond closure 

orqanics 
KM-12 Former S-X pond/ Yes Long-list metals Round 1-3, No None Yes Table 4-3 Point of compliance well; 
(intermediate well downgradient of plant short-list metals Rounds 4 of RD/RA monitor changes in 
paired with KM-8, KM- facility through 8, radio-nuclides GWSAP ground water 
19) Round 1, total and concentrations in 

chromatographable QAPP, no conjunction with changes 
oraanics Round 1 organics from S-X pond closure 

KM-13 Former S-X pond (north Yes Long-list metals Round 1-3, Yes Metals, Yes Table 4-3 Point of compliance well, 
(shallow well) end) and downgradient of short-list metals Rounds 4 General of RD/RA downgradient of entire 

plant facility through 8, radio-nuclides Indicators, GWSAP facility 
Round 1, total no and 
chromatographable organics QAPP; 
organics Round 1 no 

organics 

C:\GET\KMC LLC\RP\ANNGW31.doc Page 3 of 6 
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Ground Water Report 

• 
TABLE 3-1 

SAMPLING HISTORY AND SAMPLING RATIONALE FOR REMEDIAL DESIGN/ 
REMEDIAL ACTION GROUND WATER SAMPLING 

Well/Sample Source Area Monitored Round 1 Through 8 Sample Events Round 9 Through 12 

• TRONOX 
Soda Springs, Idaho Facility 

RD/RA Sample Events 
Location Sample Events And Low Flow Samolina 

Sampled? Analytes Sampled? Analytes Sample Analytes Justification For 
(Yes/No) (Yes/No) Site? Sampling/Not Sampling 

(Yes/No) 
KM-15 Off-site well southwest of Not Long-list metals Round 5, Yes Metals, Yes Table 4-3 Located in off-site area 
(shallow well, paired former S-X pond and within completed short-list metals Rounds 6 General of RD/RA near modeled point; 
with KM-18) main area of impacted prior to through 8, semivols and Indicators GWSAP current RBC 

ground water Round 5 TPH Rounds 5-8 and exceedences of , Mo, 
QAPP; and V 

no 
organics 

KM-16 Off-site well south of former Not Long-list metals Round 5, Yes Metals, Yes Table 4-3 Located off-site and 
(shallow well) S-X and settling ponds completed short-list metals Rounds 6 General of RD/RA laterally downgradient of 

prior to through 8, semivols and Indicators GWSAP the site; RBC 
Round 5 TPH Rounds 5-8 and exceedences of Mo, and 

QAPP, no V 
organics 

KM-17 Off-site well southwest of Not Long-list metals Round 5, Yes Metals, Yes Table 4-3 Located off-site and 
{shallow well) former scrubber pond completed short-list metals Rounds 6 General of RD/RA laterally downgradient of 

and active calcine tailing prior to through 8, semivols and Indicators GWSAP the site; RBC 
Round 5 TPH Rounds 5-8 and exceedences of Mo 

QAPP, no 
orqanics 

KM-18 Off-site well southwest of Not Long-list metals, semivols Yes Metals, Yes Table 4-3 Monitors deeper aquifer 
(intermediate well, former S-X pond, pond and completed and TPH Rounds 5-8 General of RD/RA zone for ground water 
paired with KM-15) within main area of prior to Indicators GWSAP impact; current RBC 

impacted ground water, Round 5 and exceedences Mo, and V 
paired with KM-15 QAPP, no 

oraanics 
KM-19 Former S-X pond and Not Long-list metals Round 5, No None Yes Table 4-3 Point of compliance well; 
(deep well paired with downgradient of plant completed short-list metals Rounds 6 of RD/RA monitor changes in 
KM-8 and KM-12) facility prior to through 8, semivols and GWSAP ground water 

Round 5 TPH Round 5 and concentrations in 
QAPP; conjunction with changes 

no from S-X pond closure 
orqanics 

C:IGET\KMC LLCIRP\ANNGW31.doc Page 4 of 6 
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Ground Water Report 

• 
TABLE 3-1 

SAMPLING HISTORY AND SAMPLING RATIONALE FOR REMEDIAL DESIGN/ 
REMEDIAL ACTION GROUND WATER SAMPLING 

Well/Sample Source Area Monitored Round 1 Through 8 Sample Events Round 9 Through 12 

• TRONOX 
Soda Springs, Idaho Facility 

RD/RA Sample Events 
Location Sample Events And Low Flow Sampling 

Sampled? Analytes Sampled? Analytes Sample Analytes Justification For 
(Yes/No) (Yes/No) Site? Sampling/Not Sampling 

- (Yes/No) 
Finch Spring Spring south of facility Yes Long-list metals Round 1-3, Yes Metals, Yes Table 4-3 Monitor downgradient 
(spring discharging which has appeared to be short-list metals Rounds 4 General of RD/RA changes to ground water 
from base of Finch impacted primarily from through 8, long-list metals, Indicators GWSAP from scrubber pond 
Fault to surface scrubber discharge semivols and and closure and other 
water) TPH Round 5 QAPP, no remedial actions on-site, 

organics current RBC exceedence 
of Mo 

Big Spring Spring south of Soda Not sampled Short-list metals Yes Metals, Yes Table 4-3 Current exceedence of 
(spring discharging to Springs, furthest south prior to General of RD/RA Mo RBC, too far from 
surface water flowing discharge identified from Round 6 Indicators, GWSAP plant to measure direct 
to Bear River) Bear River Basin to Bear no and changes associated with 

River organics QAPP, no remedial actions; other 
organics influencing factor 

contributing to ground 
water upgradient of site 
and downgradient of 
Trononx, will continue to 
monitor 

Upper Ledge(r) An important source of 1 Event Long-list metals Round 1 No None Yes Table 4-3 Monitor ground water 
Spring drinking water fcir the town (no impacts of RD/RA quality 
(spring discharging of Soda Springs. EPA noted) GWSAP 
from Ledger Creek requested additional and 
drainage, between monitoring of this spring by QAPP, no 
Kelley Park and KMC LLC following public organics 
Rabbit Mountain meeting and on amended 

ROD comments in June 
2000. 

Lower Ledge(r) Spring Ar, important source of 1 Event Long-list metals Round 1 No None Yes Table 4-3 Monitor ground water 
(spring discharging drinking water for the town (no impacts of RD/RA quality 
from Ledger Creek of Soda Springs. EPA noted) GWSAP 
drainage, between requested additional and 
Kelley Park and monitoring of this spring by QAPP, no 
Rabbit Mountain KMC LLC following public organics 

meeting and on amended 
ROD comments in June 
2000. 
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Event 
S-X stream diverted from the S-X 
pond to the scrubber pond 
MAP ponds taken out of service; 
third roaster taken off-line in April 
S-X pond receiving discharge from 
S-X circuit 
S-X stream diverted from the S-X 
pond to the scrubber pond 
S-X stream diverted to newly-
constructed lined ponds 

Scrubber pond taken out of 
service 

Discontinue sluicing calcine 

Fertilizer Plant Operational 

Discontinue Vanadium Processing 
- Vanadium Plant Idle 

Cap Active Calcine lmpoundment 

Dismantle Vanadium Plant 

Dismantle Fertilizer Plant 

Reclaim Stormwater Runoff Ponds 

Reclaim 5-Acre Ponds 

Regrade Scrubber Pond Cover 

TRONOX 
Soda Springs, Idaho 

TABLE 5-1 
CHRONOLOGY OF PROCESS CHANGES 

Date(s) Comments 
1992 through 1993 Flow may have been diverted between 

ponds durinQ this time period. 
1993 Ponds reclaimed. Effects of remediation 

apparent in well KM-5. 
1994 S-X circuit discharge diverted to S-X pond 

for last time. 
Late 1994 to mid 1995 S-X pond contained residual process water 

durinQ 1995 
Mid 1995 Precipitation continued to fill the S-X pond 

basin and infiltrate. Pond contained 
significant volume of precipitation during 
1996-1997 winter. 

April 1997 Scrubber pond pumped to the calcine 
pond. Some scrubber stream sent to 
calcine ponds. Residual liquid in pond and 
meteoric water drained out during 
stabilization of the pond sediments. All 
baghouses on-line in October. 

April - October 1997 Calcine dewatered, and residual water 
recycled in process. Dewatered calcine 
stockpiled north of the calcine 
impoundment. 

July 1998 to May 2000 Calcine removed from active calcine 
lmpoundment, processed to fertilizer . 
Reject fertilizer placed in calcine 
impoundment. 

January 1999 to present Discontinue stockpiling of calcine, 
discontinue all vanadium process streams 
to lined ponds, discontinue the recycle of 
roaster reject. 

May 2001 through August Calcine was capped using multi-
2001 component cover to eliminate meteoric 

infiltration through calcine tailing. 
Substantial amount of dust 
control/construction water used. 

November 2001 through May Materials removed to approved facility, 
2002 surface footprint cleaned in preparation for 

surface regrade. Footprint regraded with 
limestone fines in April/May 2003 

November 2002 through Materials removed to approved facility, 
June 2003 surface footprint cleaned in preparation for 

surface regrade. 

September through October Solids and liquids removed to 10-acre 
2003 pond, site regraded and reclaimed. 

September through October Solids and liquids removed to 10-acre 
2004 pond, east pond site regraded and 

reclaimed. 

November 2005 Fill and reQrade south of calcine cap 

Note: Changes in the discharge locations of both the S-X and scrubber streams affected concentrations 
in both on-site and off-site wells and Finch Spring during operation. 
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TABLE 6-1 

TRONOX 
Soda Springs, Idaho 

SUMMARY OF PROJECTED COC TRENDS 

Well Manganese Molybdenum Vanadium 
Designation Concentrations Concentrations Concentrations 

RBC = 180 ug/I RBC = 180 ug/1 RBC = 260 ug/I 
Most Projected Most Projected Most Projected 

Current Year Current Year Current Year 
(ug/!) Below (ug/I) Below (ug/I) Below 

RBC RBC RBC 
KM-2* 38 NE l"·J,'1100 ,:ii >2015 ., :-,5000 ~ •. : >2015 
KM-3* · .t ir55q;~;_J;; NE -'.~.:,i6400 i~t >2015 i• 2300 ·,·,> >2015 
KM-4 90 NE ' .Dt~2200 ,-::· ' NE t•.'' 64!)Q >a NE 
KM-5* 7.1 NE ~.200 2008 1300 " 2014 
KM-6 •S~J. ~1 8 oi:%\~ti' NE ; ':: 1400 .,' >2015 ' t 45Qff i•'L, >2015 
KM-7 94 NE '._-i,3'00 .: ·:.>i NE · :5 -2fQO ~\:'. NE 
KM-8* :,,·;,; sdob i: >2020 / 41000 ':t >2020 ,'' ~--·~ 800'0~';:· ND 
KM-9* 6.6 NE 160 2003 ,,;r. 41;0 ;;,,:':: 2009 
KM-11* 16 NE ,::: aop ~-

NE 10 NE -·,: 

KM-12* 29 NE ., :\[-i•470 . ··: 2013 '~~":..66tf ·_;;: 2018 
KM-13* 7.7 NE -,~, 220 ' 2008 •"'1'- 520 ,i\, 2011 ....... 

KM-15 54 NE . .- ·450 
... 

2009 940 · ; . 2018 
KM-16 110 NE '\ ':l(?,.8"0 , ·~· 2020 ,t ;i::"2490 '<$\ >2020 
KM-17 2.6 NE ,,; ,...f;35.0 -:: . 2015 18 NE 
KM-18 47 NE . t+•i~nr·~··, 2009 (; t'. . 710 ·1 \'F 2015 
KM-19* ND NE 23 NE 130 NE 

Shaded Numbers Indicate Exceedence of RBC 

Footnotes: 

, 
* = Point of Compliance Well 
NE = Well not used for COC projection trend 
ND = Can not assess trend based on current monitoring data following LSE 
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TRONOX 
Soda Springs, Idaho 

ANNUAL PRECIPITATION - SODA SPRINGS, IDAHO 1990 
THROUGH 2006 
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TRONOX 
Soda Springs, Idaho 
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• 2006 Annual Comprehensive 
Ground Water Report 

• 
SULFATE VS TIME 

UPPER AND LOWER LEDGER SPRINGS 

• TRONOX 
Soda Springs, Idaho 
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• • • Annual Comprehensive Ground Water Report TRONOX 
Soda Springs, Idaho 
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• • • Annual Comprehensive Ground Water Report TRONOX 
Soda Springs, Idaho 
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• Annual Comprehensive Ground Water Report • • Kerr-McGee Chemical LLC 
Soda Springs, Idaho 
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VANADIUM VS TIME 
WELLS NEAR FORMER SCRUBBER POND 
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1.0 INTRODUCTION 

The Monsanto Soda Springs Plant is located approximately one mile north of the City of Soda 
Springs. Caribou County, Idaho (Figure I). Monsanto conducted a Remedial Investigation / 
Feasibility Study (Rl/FS) under an Administrative Order on Consent (AOC) with the 
U.S. Environmental Protection Agency (USEPA). The purpose of the Rl/FS (which began in I 99 I) 
was to determine the nature and extent of constituents at and near the Plant. The investigation 
included evaluations of soil, sediments, air emissions, surface water and groundwater. 

A Record of Decision (ROD) was agreed upon by Monsanto and US EPA (USEPA I 997) that 
prescribes selected remedies for the affected environmental media at the site. For groundwater, the 
selected remedy is monitored natural attenuation with institutional controls. This remedy was 
selected based on groundwater modeling results, as described in Section 1.1.2, that predict restoration 
ot' groundwater lo concentrations below the remediation goals. 

Annual groundwater and effluent discharge monitoring is conducted at and near the Plan! in order to 
ensure that natural attenuation is proceeding per modeled predictions, and to monitor the attenuation 
process. This report summarizes the results of the 2007 annual groundwater moni1oring at the 
Soda Springs Plant site. This summary is based on the groundwater quality data collected up to and 
including the 2007 sampling round, conducted from June. 19 through 25. 2007. Four new monitoring 
wells drilled south of the Plant were sampled on July 10, 2007. 

1.1 Background 

The Monsanto Soda Springs Plant is located one mile north of the City of Soda Springs, Caribou 
County, Idaho (Figure 1). The site covers an area of approximately 800 acres, with the plant 
accounting for 540 acres. Wells and springs at and in the vicinity of the Plant are shown on Figures 2 
and 3 for the Upper Basalt Zone (UBZ) and Lower Basalt Zone (LBZ), respectively. Operational 
fHcilities are shown on Figure 4. Well completion information is summarized in Table I for 
monitoring and plant production wells at and in the vicinity of the Plant. 

I. I. I Hvdrogeology 

The hydrogeulogy al the Monsanto Plant is presented in de1ail in Golder 1995. The primary 
hydrostratigraphic zones underlying the Monsanto Plant include the Upper Basalt Zone (UBZ) and 
the Lower Basalt Zone {LBZ). The principal aquifer is the UBZ. which extends to a depth of 100 feet 
bgs below the plant. Depth to the water table ranges from 20 feet bgs in the northeast corner to 
100 fret bgs in the center of the plant. Groundwater flow in the UBZ and LBZ is a function of 
faulting. regional hydrogeologic conditions, and pumping of the plant production \Veils. The UBZ 
and LBZ are broken into smaller regions (UBZ-1 through UBZ-4 and LBZ-1 through LBZ-4). based 
on hydrogeological controls and groundwater quality (Figures 2 and 3 ). Details pertaining to the 
breakdown of UBZ and LBZ regions are provided in Golder 1995. 

1.1.2 History of Groundwater Effects 

Table 2 presents a history of groundwater investigations at the Monsanto site. Golder was initially 
employed to assess the impact of operations on groundwater and surface water quality at the 
Monsanto Plant in 1984. The 1984 study found elevated concentrations of cadmium, selenium, 
fluoride and sulfate in groundwater beneath the plant. 
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In 1992, a RJ/FS was conducted by Golder and submitted to EPA. A Phase II RJ/FS was conducted 
and submitted to EPA in 1995. Bi-annual groundwater monitoring occurred from 1991 lO 1998, and 
annual groundwater monitoring has occurred since 1998. 

Groundwater affected by Monsanto activities is mainly confined to the UBZ within the plant, with 
groundwater flow toward the south plant fenccline. The migration of plumes originating within plant 
boundaries is monitored by wells located at the source areas, the south fenceline, and at the southern 
boundary of the site. 

There are two constituent plumes on the site originating from Monsanto operations. Affected 
groundwater originates from three principal source areas within the Monsanto Plant (Figure 4): 

• Old UFS ponds (UBZ-2); 

• Northwest pond (UBZ-4); and 

• Old hydroclarifier (UBZ-4). 

The plume from the old UFS ponds occurs in the UBZ-2 groundwater zone and flows within the 
groundwater system toward the south. The plumes from Lhc northwest pond and the old 
hydroclarifier occur in the UBZ-4 zone and flow southward toward the plant production wells used 
for non-contact cooling water supply. Pumping from the production wells PW-01, PW-02, and 
PW-03 from UBZ-4 contains the plumes originating from the northwest pond and the old 
hydroclarifier areas to prevent offsite migration. There are other minor source areas on the site such 
as the former sewage lagoon, the unlined non-contact cooling water ponds, and the old coke and 
quartz ponds that are part of the UBZ-2 or UBZ-1 zones. The plume within the UBZ-2 zone is not 
controlled by pumping . 

A fourth plume originates on Kerr McGee's plant site, and has spread onto the southeastern portion of 
the Monsanto Plant site in the UBZ-3 area. Groundwater under the southeastern portion of the plant 
had elevated concentrations of vanadium, chloride, molybdenum, ammonium, and sulfate attributed 
to the Kerr-McGee Chemical Corporation (Figure I). 

A groundwater solute transport model was developed as part of the Phase II RI for the Monsanto 
plant to predict the fate and transport of constituents in groundwater in the vicinity of the plam 
(Golder. 1995). The solute transport model was developed for the portion of the plant where there is 
potential for off-site transpo11 of constituents in groundwater (the UBZ-2 zone). The model predicted 
concentrations to three endpoints south of the plant (the southern plant boundary, the estimated 
discharge point of the plume into Soda Creek, and the estimated discharge point of the plume into 
Bear River). as shown in Figure 2. Projections were calculated for constituent transport for a period 
of over I 00 years. 

In 2003, Golder conducted a Five-Year Review of the groundwater remedy employed at the Plant 
( Golder 2003a), per conditions set in the Record of Decision (ROD). The Five-Year Review is the 
first of a series of reviews required to determine whether the remedy remains protective, to confirm 
that constituent concentration trends in groundwater are declining as predicted, and, eventually, 
confirm the achievement of Maximum Contaminant Levels (MCLs). A second Five-Year Review 
will be submitted in early 2008, covering the period from 2003 to 2007, inclusive. 

The 2003 Five-Year Review report included statistical trend analyses and comparisons of 
groundwater and outfall quality to regulatory levels, remediation goals, and groundwater modeling 
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projections to determine ff/when remediation goals have been achieved, and if not, that institutional 
controls are still in place and effectively preventing human exposure. 

As part of the 2003 Five-Year Review, a revised groundwater model was developed to provide a 
more accurate projection of constituent concentrations in the UBZ-2 zone south of the Monsanto 
plant. The model was revised to account for observed changes in groundwater quality since the 
contaminant transport model was developed in 1993, and re-interpretation of the source area history 
and groundwater quality data from monitoring wells. The revised model used Goldsim (2002), a 
graphical, probabilistic modeling tool. 

Four new monitoring wells (2007 Monitoring Wells; TW-59, TW-60, TW-61, and TW-62) were 
installed south of the Southern Boundary wells in June and July 2007 to help delineate the southern 
extent of the groundwater plume in UBZ-1 and UBZ-2 (Golder 2007). The well locations are shown 
on Figure 2. The new wells were sampled in July 2007 and the results of the groundwater sampling 
are included in this repo11. 

1.2 Record of Decision 

The United States Environmental Protection Agency (USEPA) submitted a ROD in 1997 for the 
Monsanto site that presented the selected remedy for environmental media affected by plant 
operations (EPA 1997). The selected remedy for groundwater is monitored natural auenuation with 
institutional controls to prevent human exposure to groundwater until groundwater quality improves 
to concentrations less than the remedial goals. 

The ROD established groundwater remediation goals for the constituents of concern: cadmium, 
fluoride, nitrate, selenium. and manganese. The remediation goals are the MCLs under the Safe 
Drinking Water Act for cadmium, fluoride, nitrate, and selenium, and a risk-based concentration for 
manganese, as shown in Table 3. 

Groundwater Remediation Goals for the Monsanto Plant 

Parameter Remediation Goal (mg/L) Regulatory Source 

Cadmium 0.005 Maximum Contaminant Level 

Fluoride 4 Maximum Contaminant Level 

Nitrate as NO_il 44 /10 Maximum Contaminant Level 
Nitrate as N 

Selenium 0.05 Maximum Contaminant Level 

Manganese 0.18 Risk-Based Concentration 
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The remediation goal for nitrate (44 mg/L) is the MCL for nitrate expressed as NO:i. However. the 
analytical data presented in this report are in the form of nitrate as expressed N. The remediation goal 
for nitrate ,L<; N is 10 mg/L. 

The ROD established the points of compliance for remediation goal monitoring. Several 
modifications were made to the list of point of compliance wells, as described in Golder 1998, based 
on availability and accessibility of some wel1s. Based on the ROD and modifications to the ROD, the 
point of compliance wells are listed below: 

• Production Wells - Wells PW-01, PW-02, and PW-03; 

• Plant Fence Line - Wells TW-20, TW-34, TW~35, and TW-39; 

• Southern Boundary - Wells TW-53, TW-54, TW-55, and Harris well; and, 

• Soda· Creek (smface water). 

The Plant Fence Line wells are located inside the southern Plant fence line near Hooper Springs 
Road. The Southern Boundary wells are located within the Monsanto prope11y boundary near its 
soul hem margin (about 1,200 ft south of the fence line). 

Several sample locations have been established to monitor and evaluate discharges to surface water, 
and effects of discharges on surface water quality. These sample locations arc not point of 
compliance locations, but are used to evaluate water quality in Soda Creek. The sample locations for 
surface water quality are listed below: 

• Mormon Creek - Mormon Creek al its confluence with Soda Creek (sampled since 
2002); 

• Pond lnlet - Effluent inlet to the non-contact cooling water pond upgradient of the 
effluent discharge into Soda Creek (sampling initiated in 2004); 

• Soda Upstream - Soda Creek upstream of the effluent discharge pipe (sampled since 
2001 ); 

• Soda Downstream - Soda Creek downstream of the effluent discharge pipe (sampled 
since 200 I); 

• Effluent Discharge - Effluent released into Soda Creek at the effluent discharge pipe 
(sampled in triplicate since 2000); and 

• Soda Creek downstream of the eflluent discharge, immediately upstream of the weir 
diverting flow to the irrigation canal (sampling initiated in 2005). 

The data from the surface water stations will be compared to effluent discharged into Soda Creek to 
evaluate the effects of effluent discharge on surface water. 

l.3 Report Organi7..ation 

Sample collection activities carried out in June and July 2007 are summarized in Section 2. 
Groundwater flow directions are evaluated in Section 3 using dcp1h to water measurements collected 
during the June 2007 sampling round . 
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Section 4 contains a discussion of analytical results. Constituent concentration trends are evaluated 
for the point of compliance wells and Soda Creek in Section 4.1. In addition, Section 4.2 includes 
evaluations of constituent concentration trends at several different areas around the plant and south of 
the plant. These areas include: 

• Northwest Pond Area- Wells TW-28, TW-16, TW-17, and TW-18. 

• Old UFS Ponds Area- Wells TW-22, TW-24, TW-37, and TW-45. 

• UFS Piles Area - Wells TW-48, TW-49, and TW-50. 

• Hydroclarifier Area- Wells TW-40, TW-43, and TW-44. 

• South of the Plant Springs - Homestead and Mormon Springs, and Mormon Creek. 

• 2007 Monitoring Wells -Wells TW-59, TW-60, TW-61, and TW~62. 

Monsanto installed two new monitoring wells in July 2005 at the landfill located north of the plant. 
The two new wells were sampled for the first time in 2005, and have been added to the list of wells 
included in the annual groundwater sampling. 

The constituents evaluated in Section 4 include the constituents of concern as well as several other 
indicator constituents. The indicator constituents are included to evaluate the changes in groundwater 
quality in response to Monsanto's remedial actions. 

Section 5 provides a suri1mary (jf the findings of these evaluations. 

Appendices A through l present time-history graphs for selected constituents and groundwater 
elevation hydrographs. Appendix J presents the data validation repmt for the analytical data from the 
2007 sampling round . 
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2.0 SAMPLE COLLECTION AND ANALYTICAL ACTIVITIES 

In June and July 2007, Golder collected groundwater measurements and samples per the annual 
sample collection requirements of the ROD. Sample collection occurred from June 19 to 25, 2007. 
Additional samples from four new wells (2007 monitoring wells) completed south of the Southern 
Boundary Wells were collected on July JO, 2007. Groundwater samples were collected from 45 wells 
and 12 surface water locations during this period, as listed in Table 4. The twelve surface water 
locations include springs to the south of the Plant; the mouth of Mormon Creek; the effluent 
discharge pipe at Soda Creek (Effluent l through 3); the inlet to the effluent discharge pond (Pond 
Inlet); and Soda Creek upstream and downstream of the effluent discharge pipe as well as above the 
downstream weir. Groundwater elevations were measured at all accessible monitoring wells during 
this period, as described in Section 3. 

Quality control samples were collected throughout the sampling event, and include the following: 

• Duplicate Samples - Field duplicate samples were collected at five locations. 
representing at least 5% of all monitoring samples collected; 

• Equipment Blank Samples - Equipment blank samples were collected from distilled 
water poured over decontaminated non-dedicated sampling equipment. An equipment 
blank sample was collected from the Gmndfos pump; and 

• Split Samples - Split samples were collected at five monitoring well locations, 
representing at least 5% of all monitoring samples collected. These samples were 
shipped to an alternate laboratory for the same analyses as the other samples. 

Groundwater samples were collected using the general procedures described in Section 2.1. All 
springs were collected as grab samples, as described in Section 2.2. All water samples were analyzed 
f,)r constituents listed in Table 5, per the requirements of the Quality Assurance Plan for the project. 

2.1 General Procedures for Well Sampling 

At each well, the groundwater elevation was measured and the well volume calculated using the well 
completion information (Table I). All equipment used in the course of sample collection (i.e., water 
level tape, water quality meter probes, and non-dedicated down-hole pumps) was decontaminated 
prior to use at each well with distilled water at a minimum, and Alconox detergent, if necessary. 

2.1.1 Well Purging 

To ensure sampling of fresh groundwater rather than stagnant water in the well, groundwater was 
pumped at each sampled well until at least three well volumes were purged. Groundwater was purged 
either onto the ground or into a tank (to be disposed into the seal water pond), as designated in 
Table 4. The purge water was monitored for dissolved oxygen, pH, conductivity, temperature, and 
turbidity until these parameters stabilized. Samples were collected once three well volumes were 
purged, the water qua] ity paraineters had stabilized, and the turbidity of the groundwater was less than 
five NTU. Filtering of samples was necessary at TW-40 and TW-43 collected using a bailer because 
the turbidity remained above the 5 NTU threshold. 

2.1.2 Sample Collection 

Samples were collected as grab samples using the appropriate sample containers. Some sample 
containers contained preservative, as appropriate for the intended analyses. Once the samples were 
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collected, they were labeled and stored in a cooler at 4 degrees C. Samples were shipped daily via 
overnight delivery to the laboratory for the analyses listed in Table 5. All samples were kept under 
chain of custody through shipment to the laboratory. 

There are four methods used to collect groundwater samples from wells, as shown in Table 4. The 
well sample collection methods are dedicated pump, Grnndfos (non-dedicated) pump, hand-bailed, 
and operating well, as described below. 

l. Dedicated Pumps 

Monsanto keeps a dedicated well riser for each monitoring wdl containing a dedicated pump. For 
sample collection, the corresponding well riser was attached to the well top, and the pump's electrical 
connection was attached to a generator with the appropriate plug and starter box. Groundwater 
purging and sample collectiori proceeded as described in the general procedures. 

2. Non-Dedicated Pumps 

A non-dedicated Grundfos pump was used in wells that do not contain dedicated pumps (Harris well, 
TW-08, TW-24, and TW-38). The Grundfos pump was decontaminated inside and out prior to use at 
each well, and was lowered to a few feet below the water table. Groundwater purging and sample 
collection proceeded as described in the general procedures. 

3. Hand-Bailed Wells 

In the event that there is insufficient water in a well to pump three well volumes, dedicated Teflon 
hand-bailers were used to purge groundwater. During the 2007 sampling round. wells T\V-40 and 
TW-43 were hand bailed . 

4. Operating Wells 

Five \1,ells that are regularly operated are also sampled. These wells include four Monsanto plant 
production wells and one residential well. 

Plant production wells are plumbed directly into the plant water supply and are operated by automatil: 
switches. The well casings for the production wells are inaccessible for groundwater level 
measurement and direct purging as in the other monitoring wells. Groundwater was collected as grab 
samples from the ports within the well houses for each production well. If a production well was not 
in operation at the time of sample collection, then a manual override of the automatic switch was used 
to statt the well. In the case of manual operation, the production well was run for at least five minutes 
prior 10 sample collection in order to purge the plumbing lines of stagnant water. 

The Lewis well is a private residential well located to the southeast of the Plant that is used for 
irrigation. The well casing for the Lewis well is inaccessible for groundwater level measurement and 
direct purging as in the monitoring wells. Groundwater was collected as a grab sample from an 
outside hydrant. The pump was turned on and ran for at least five minutes prior to sample collection 
in order to purge th<:: plumbing lines of stagnant water. 

2.2 General Procedures for Spring anq Surface Water Sampling 

The springs, surface water, pond inlet, and effluent discharge samples were collected as grab samples 
at all listed locations using the same general procedures as for wells. Water quality parameters were 
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collected at each of these locations, but were not required to stabilize prior to sample collection. 
Spring, surface water, pond inlet. and effluent samples were not filtered regardless of turbidity. 

2.3 Sam pie Analyses 

The samples collected in June and July 2007 were shipped to a primary laboratory (SVL Analytical in 
Kellogg, Idaho) for the analyses listed in Table 5. In addition, samples from wells TW-12, TW-33. 
TW-35. TW-55, and TW-61 were shipped to a split laboratory (ARI in Seattle, Washington) for the 
same analyses. Data validation was conducted on the data received from the laboratories to review 
and evaluate the procedures and methods used by the laboratories. Data validation evaluates the 
quality and quantity of the data received from the laboratories, and provides qualification of data that 
are outside ofprescribed limitations. The data validation report for the June and July 2007 sampling 
round is presented in Appendix J . 
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3.0 GROUND\VATER ELEVATIONS 

The depth-to-groundwater measurements collected during the June and July 2007 sampling round 
were converted to groundwater elevations based on surveyed measurement point information. The 
groundwater elevations are presented in Table 6. Figures 5 and 6 provide groundwater contour maps 
showing the interpreted directions of groundwater flow underlying the plant for the UBZ and the 
LBZ, respectively. 

In the UBZ. groundwater flow is predominantly from north to south. In the northeast corner of the 
plant, groundwater also flows into the plant area from the northeast. The four production wells 
(PW-01. PW-02. PW-03, and PW-04) create two areas of depressed groundwater levels. One area of 
depressed water levels occurs surrounding PW-04 at the north end of the plant, and a second area 
occurs surrounding PW-01, PW-02, and PW-03 located in the center of the plant. Groundwater flow 
at the southern boundary is in a southerly direction. Groundwater eventually begins co flow 
southwest toward Mormon Creek and Soda Creek. 

In the LBZ, groundwater flow follows a pattern similar to that observed in the UBZ. The 
groundwater flow pattern observed for June and July 2007 is similar to the flow patterns previously 
observed in the RIJFS . 
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4.0 ANALYTICAL RESULTS 

Constituent concentration trends for point of compliance locations are presented. in Section 4.1. The 
constituent concentration trends for other wells and springs are presented in Section 4.2. Time history 
charts for each location reviewed in this section are presented in Appendices A through H. 

4.1 Constituent Concentration Trends in Point of Compliance Wells and Springs 

The results of the analyses at the 2007 sample locations are preserHed in Table 7. This section 
summarizes the results for the groundwater point of compliance locations (PW-01, PW-02, PW-03, 
TW-20, TW-34, TW-35, TW-39, TW-53, TW-54, TW-55, and Harris well). Mormon A Spring and 
Mormon Creek are included for comparison against southern boundary wells and Soda Creek. 
Table 8 summarizes the constituent trends at these locations. The trends are based on a visual 
interpretation of data from 2002 through 2007. The next Five-Year Report will include a formal 
statistical analysis of the data. 

4.1.1 Cadmium 

The remediation goal for cadmium is 0.005 mg/L. Time-history plots of cadmium concentrations are 
included in Appendix A. 

• Production Wells - Cadmium has decreased and stabilized. and is below the remediation 
goal in PW-03 (0.0014 mg/L). The cadmium concentration decreased below the 
remediation goal in PW-02 to 0.0035 mg/L in 2005, and is currently 0.0016 mg/L. 
Cadmium concentrations in PW-01 have generally decreased over time, but remain above 
the remediation goal at 0.0314 mg/Lin 2007 (Figure A- I) . 

• South Fence Line Wells - In TW-20, cadmium decreased and stabilized below the 
remediation goal from I 998 to 200 I, but shows an increasing trend from 2000 through 
2006, when concentrations started to decrease. The concentration of cadmium in TW-20 
in 2007 was 0.0068 mg/L, which exceeds the remediation goal. Cadmium is stable in 
TW-34 and TW-35 with non-detected concentrations (less than 0.0003 mg/L) in 2007 in 
both wells. Cadmium is generally stable in TW-39; however it is above the remediation 
goal with a concentration of 0.0093 mg/L in 2007 (Figure A-2). 

• Southern Boundary Wells - Cadmium is below the remediation goal in wells TW-53, 
TW-54. and TW-55 and has been stable since 1995 (Figure A-3). 

• Mormon Spring and Harris Well - Cadmium is stable at these two locations, and is 
below the remediation goal in Harris well (0.00032 rng/L). However, cadmium is above 
the remediation goal at Mormon A Spring with a 2007 concentration of 0.0174 rng/L 
(Figure A-4). Cadmium is below the detection limit (<0.0006 mg/L) in Mormon Creek at 
its confluence with Soda Creek in 2007. 

4.1 .2 Fluoride 

The remediation goal for fluoride is 4 mg/L. Time-history plots of fluoride concentrations are 
included in Appendix B . 
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• Production Wells - Fluoride is below the remediation goal, and has remained stable at 
less than 2 mg/Lin all three point of compliance production wells (PW-01, PW-02, and 
PW-03; Figure B~l). 

• South Fence Line Wells - Fluoride has decreased since 1987 in TW-20. and has been 
below the remediation goal since 1998. Since 1998, fluoride concentrations have 
increased at TW-20. The fluoride concentration was 2.57 mg/L (average of sample and 
duplicate) in 2007, below the remediation goal. Fluoride is stable and below the 
remediation goal in TW-34 and TW-35. In TW-39, fluoride has been below the 
remediation goal since 2001 and decreased until 2005. The concentration of fluoride in 
2007 at TW-39 increased from 2.05 mg/Lin 2005 to 3.34 mg/Lin 2007, but is less than 
the remediation goal of 4 mg/L (Figure B~2). 

• Southern Boundary Wells - Fluoride in TW-53 is below the remediation goal and has 
decreased overall since 1999. The 2007 concentration is about 2.92 mg/L. Fluoride in 
TW-54 has been below the remediation goal since 2000. Fluoride concentrations 
increased slightly in TW-54 from about 2.6 mg/Lin 2006 to 3.66 mg/Lin 2007. Fluoride 
is stable at a concentration of about 0.26 rng/L and is below the remediation goal in TW-
55 (Figure B-3). 

• Mormon Spring und Harris Well - Fluoride has been below the remediation goal at the 
Harris well since 200 I. Concentrations in 2007 are about 2.5 mg/L. Fluoride has been 
decreasing at Mom1on Spring since 1996. In 2004. the fluoride concentration was 
1.9 mg/L. In 2006, the concentration increased to 3.1 mg/L, and the 2007 concentration is 
similar (2.94 mg/L). In Mormon Creek, fluoride decreased from I .96 mg/L in 2002 to 
I mg/L in 2004. In 2005, the concentration increased slightly to 1.62 mg/L, and in 2006 
the concentration was I .83 mg/L. .The fluoride concentration increased in 2007 to 
2.86 mg!L (Figure B-4 ). 

4.1.3 Manganese 

The remediation goal for manganese is 0. I 8 mg/L. As described in Golder 2003b, a ternpor,u-y 
increase in manganese concentrations occurred in 2002 because of an increase of the detection limir 
from 0.01 to 0.06 mg/L for the 2002 sampling round. In all cases where manganese was not detected 
in 2002, 2003 manganese re.turned to levels similar to 2001 manganese levels. Time-history plots of 
manganese concentrations are included in Appendix C. 

• Production WeJJs- Jn 2006, manganese was not detected (less than 0.0007 mg/L) in any 
of the production wells (Figure C-1 ). 

• South Fence Line Wells - Manganese has decreased since the mid 1980's in T\V-20 and 
TW-39, and has stabilized at or below the detection level (less than 0.0007 mg/L) since 
1995. The concentration of manganese is stable in TW-35, with a 2007 concentration of 
0.158 mg/L, below the remediation goal. The 2007 concentration of manganese in 
TW-34 (0.222 mg/L) exceeds the remediation goal (Figure C-2). lt should be noted that 
TW~34 and TW-35 are completed in the transition zone between UBZ-2 and LBZ-2. 
Some sodic groundwater which naturally contains elevated manganese concem.rations 
occurs in these wells due to the upward hydraulic gradient from the LBZ-2. 

• Southern Boundary Wells - Manganese has been stable in the southern boundary wells 
since the mid 1990' s, and is below the remediation goal in all wells. Concentrations in 
2007 in the Southern Boundary Wells arc all less than the detection limit (0.0007 mg/L; 
Figure C-3) . 
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• Mormon Spring and Harris Well - Manganese has been stable at Mormon Spring and 
the Harris well, and is below the remediation goal at these locations. The manganese 
concentration at Mormon Creek is stable through 2006. ln 2007, the manganese 
concentration is 0.0847 mg/L (Figure C-4) 

4. J .4 Nitrate 

The remediation goal for nitrate as N is 10 mg/L. Time-history plots of nitrate concentrations are 
included in Appendix D. 

• Production Wells - Nitrate as N concentrations have stabilized at or below 4.5 mg/Land 
are below the remediation goal in all production wells (Figure D-1 ). 

• South Fence Line WelJs - In TW-20, nitrate as N concentrations decreased from 
20.3 mg/L in 2006 to 10.95 mg/L in 2007 (average of sample and duplicate), slightly 
above the remediation goal. Nitrate as N is stable in TW-34 and TW-35 at concentrations 
below'the remediation goal. The concentration of nitrate as Nat TW-39 decreased from 
12.2 mg/L in 2006 to 9.56 mg/L in 2007, below the remediation goal (Figure D-2). 

• Southern Boundary Wells -Overall, nitrate as N has decreased in TW-53 since the mid 
1990's. The 2007 nitrate as N concentration in TW-53 remains below the remediation 
goal, but increased from 5.01 mg/L in 2006 to 7.15 mg/L in 2007. In 2006, the 
concentration of nitrate as N in TW-54 increased above the remediation goal to 
12.7 mg/L. In 2007, nitrate concentrations at TW-54 decreased to below the remediation 
goal (9.7 mg/L). Nitrate as N is slowly increasing but below the remediation goal in 
TW-55 with a 2007 concentration of 4.15 mg/L (Figure D-3 ) . 

• Mormon Spring and Harris Wens - Nitrate as N concentrations were stable at Mormon 
Spring between the mid 1990's and 2004 at about 6 to 7 mg/L. Nitrate as N increased to 
9.5 mg/Land 9.3 mg/Lin 2005 and 2006, respectively. The nitrate concentration in 2007 
at Mormon Spring is similar at 9:22 mg/L. At the Harris well, nitrate as N concentrations 
have increased from 4.9 mg/L in J 999 to 8.96 mg/L in 2007. Concentrations of nitrate 
as N are below the remediation goal at both locations. The nitrate as N concentration in 
Mormon Creek is 5.62 mg/Lin 2007 (Figure D-4). 

4.1.5 Selenium 

The remediation goal for selenium is 0.05 mg/L. Time-history plots of nitrate concentrations are 
included in Appendix E. 

• Production Wells• Selenium has been stable and below the remediation goal in PW-02 
and PW-03 since the early to mid l990's. The selenium concentrations in PW-01 
decreased from 0.053 mg/Lin 2006 to 0.0167 mg/Lin 2007, below the remediation goal 
(Figure E-1 ). 

• South Fence Line Wells - Selenium at TW-20 increased from 0.03 mg/L in 2000 to 
0.43 mg/L in 2005. ln 2006, the concentration decreased to 0.077 mg/L, and the 2007 
concentration of 0.0847 rng/L is similar and remains above the remediation goal. 
Selenium is stable in TW~34 and TW-35, with all observed selenium concentrations less 
than the remediation goal. Selenium increased in TW-39 from 2002 to 2005, but 
decreased in 2006 to 0.03 mg/L. In 2007, selenium concentrations increased in TW-39 to 
0.125 mg/L, above the remediation goal (Figure E-1) . 
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• Southern Boundary Wells - Selenium in TW-53 and TW-54 decreased from 2006 to 
2007. Selenium in TW-53 decreased from 0. I 72 rng/L in 2006 to 0.1 I 5 rng/L in 2007. 
Selenium in TW-54 decreased from 0.333 mg/L in 2006 to 0.0849 mg/L in 2007. 
Selenium concentrations al these wells remain above the remediation goal. 
Concentrations decreased in TW-55 from a 2006 concentration of O. l 15 mg/L, to 
0.0413 mg/Lin 2007, slightly below the remediation goal (Figure E-3). 

• Mormon Spring and Harris \Velis - Selenium in Mormon Spring is above the 
remediation goal, with a 2007 concentration of 0.136 mg/L, a decrease from the 2006 
concentration of 0.29 mg/L. Selenium at the Harris we\1 has been increasing since 2000, 
with a 2006 selenium concentration of 0.29 mg/L, above the remediation goal. In 2007, 
the concentration decreased to 0.123 mg/L. The selenium concentration in Mormon 
Creek has steadily increased from 0.07 mg/Lin 2002 to 0.18 mg/Lin 2006. In 2007, the 
selenium concentration at Mormon Creek decreased to 0.106 mg/L. 

4.1.6 Chloride 

There is no remediation goal for chloride at the site. Time-history plots of chloride concentrations arc 
included in Appendix F. 

• Production Wells - Chloride has increased since 2001 in PW-01 to about 99 mg/L in 
2007. Chloride has slightly increased in PW-02 and PW-03 from about 30 mg/Lin 2003 
to about 50 to 60 mg/L (Figure F-1 ). · 

• South Fence Line Wells - Chloride increased in TW-20 from 55 mg/L in 2000 to 
129 mg/Lin 2006, and subsequently decreased to about 100 mg/L in 2007. Chloride is 
stable in TIV-34, and TW-35, with 2007 concentrations al 39 mg/L, and 37 rng/L. 
respectively. Chloride has decreased in TW-39 since the early 1990's, with a 2007 
concentration of I 15 mg/L (Figure F-2). 

• Southern Boundary Wells - Chloride has been increasing in TW-53. TW-54, and TW-
55 since 1999. Chloride concentrations in these wells in 2007 are 111, 99, and 59 mg/L, 
respectively. Chloride is relatively stable in TW-56 at about 53 mg/L (Figure F-3). 

• Mormon Spring and Harris Wells - Chloride at Mormon Spring appears to be stable 
since the early 1990' s al about l 00 mg/L. Chloride at Mormon Creek generally 
decreased since 2002, with a 2007 concentration of 17 I mg/L. Chloride at the Harris well 
increased from 56 mg/Lin 1999 to 121 mg/Lin 2007 (Figure F-4). 

4.1.7 Molybdenum 

There is no remediation goal for molybdenum at the site. Time-history plots of molybdenum 
concentrations are included in Appendix G. 

• Production Wells - Molybdenum is generally stable or increasing slightly in all 
production wells at concentrations less than 0.05 mg/L (Figure G-1). 

• South Fence Linc Wells - Molybdenum has increased since 2001 in TW-20: the 2007 
concentration is 0.0537 mg/L. Molybdenum has been stable at 0.0 I mg/L or less in 
TW-34 and TW-'35 since 1994. In TW-39, molybdenum decreased between 1999 and 
2006, with a 2006 concentration of 0.039 mg/L. The molybdenum concentration 
increased in 2007 to 0.062 mg/L (Figure G-2) . 
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• Southern Boundary Wells - Molybdenum concentrations are all less than 0.1 mg/L in 
the southern boundary wells. Molybdenum increased in TW-53 from 1992 to 2000, but 
has been decreasing since 2000, with a 2007 concentration of 0.0581 mg/L. 
Molybdenum decreased in TW-54 between I 999 and 2005, but increased to 0.0896 mg/L 
in 2007. Molybdenum has been stable in TW-55 since I 999 (Figure G-3). 

• Mormon Spring and Harris Well - Molybdenum has decreased since the late 1990s in 
Mormon Spring and the Harris Well, and is currently stable with concentmtions below 
0.1 mg/L. The 2007 molybdenum concentration in Mormon Creek is 0.0623 mg/L, 
increasing from the 2006 concentration of 0.033 mg/L (Figure G-4 ). 

4. 1.8 Sulfate 

There is no remediation goal for sulfate at the site. Time-history plots of sulfate concentrations are 
included in Appendix H. 

• 

• 

• 

• 

4.2 

Production WeIJs - Sulfate is stable in all production wells at concentrations less than 
250 mg/L (Figure H-1 ). 

South Fence Line Wells - The sulfate concentration in TW-20 increased from 206 mg/L 
in 1999 to 918 mg/Lin 2006. The sulfate concentration at TW-20 decreased to 552 mg/L 
in 2007. Sulfate has been stable at less than 250 mg/L in TW-34 and TW-35. Sulfate al 

TW-39 decreased between 2000 and 2004. Since 2005, the sulfate concentration at TW-
39 has increased from 439 mg/Lin 2005 to 527 mg/L in 2007 (Figure H-2). 

Southern Boundary Wells - Sulfate at TW-53 increased between 2000 and 2003 . 
Concentrations in TW-53 decreased between 2004 and 2006, and increased from 260 
mg/L in 2000 to a concentration of 472 mg/L in 2007. Sulfate concentrations in TW-54 
increased from 170 mg/L in 2000 to 630 mg/Lin 2006, and decreased to 492 mg/L in 
2007. Sulfate has increased slightly in TW-55 from 117 mg/Lin 2001 to 259 mg/Lin 
2007 (Figure H-3). 

Mormon Spring and Harris Well - Sulfate decreased in Mormon Spring between 1996 
and 2004, but increased from 285 mg/L in 2004 to 509 mg/L in 2007. Sulfate has 
increased slightly in the Harris Well with a 2007 concentration of 553 mg/L In Mormon 
Creek, sulfate increased to 400 mg/Lin 2007, from a concentration of 302 mg/Lin 2006 
(Figure H-4). 

Constituent Concentration Trends in Point of Compliance Surface Water 

The results of the analyses at the 2007 sample locations are presented in Table 7. This section 
summarizes the results for the surface water point of compliance locations (Soda Creek downstream 
of the effluent discharge). Soda Creek upstream of the effluent discharge and the effluent discharge 
are included are included for comparison against Soda Creek downstream of the effluent discharge. 
Table 8 summarizes the constituent trends at these locations. The trends are based on a visual 
interpretation of data from 2002 through 2007. 

4.2.1 Cadmium 

The remediation goal for cadmium is 0.005 rng/L. Time-history plots of cadmium concentrations arc 
included in Appendix A . 
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• Soda Creek-Cadmium upstream and downstream of the effluent discharge to Soda 
Creek has been stable since measurements began in 2001. Cadmium upstream and 
downstream of the discharge is undetected at less than 0.0006 mg/L (Figure A-5 ). 

• Effluent Discharge - The 2007 average cadmium concentrations in the effluent 
discharge (sampled in triplicate) was 0.012 mg/L slightly higher than the avernge 2006 
concentration of 0.008 mg/L (Figure A-5). 

4.2.2 Fluoride 

The remediation goal for fluoride is 4 mg/L. Time-history plots of fluoride concentrations are 
included in Appendix B. 

• Soda Creek - The 2007 concentrations were 0.51 mg/L (upstream) and 0.7 l mg/L 
(downstream). The concentration at the weir below the effluent discharge was 0.47 mg/L 
in 2007 (Figure B-5). 

• Effluent Discharge - The 2007 average fluoride concentration in the effluent discharge 
(sampled in triplicate) is 0.8 mg/L (Figure B-5). 

4.2.3 Manganese 

The remediation goal for manganese is 0. 18 mg/L. As described in Golder 2003b, a temporary 
increase in manganese concentrations occurred in 2002 because of a11 increase of the detection limit 
from 0.01 to 0.06 mg/L for the 2002 sampling round. In all cases where manganese was not detected 
in 2002, 2003 manganese returned to levels similar to 2001 manganese levels. Time-history plots of 
manganese concentrations are included in Appendix C. 

• Soda Creek- Manganese concentrations both upstream (0.125 mg/L) and downstream 
(0.114 mg/L) of the efnuent discharge in Soda Creek as well as at the downstream weir 
(0.119 mg/L) are below the remediation goal. Manganese concentrations are increasing 
slowly in Soda Creek (Figure C-5). 

• Effluent Discharge - Manganese concentrations are non-detect (less than 0.0007 mg/L) 
in the effluent discharge (Figure C-5). 

4.2.4 Nitrate 

The remediation goal for nitrate as N is IO mg/L. Time-history plots of nitrate concentrations are 
included in Appendix D. 

• Soda Creek-Nitrate as N concentrations are below the remediation goal both upscream 
and downstream of the effluent discharge with concentrations of 0.304 mg/L and 
0.99 rng/L, respectively. The nitrate as N concentration of Soda Creek immediately 
upstream of the irrigation weir was 0.23 mg/L (Figure D-5). 

• Effluent Discharge - The nitrate as N concentration in the effluent discharge is stable, 
ranging from 4.3 mg/L in 2000 to 4.48 mg/L in 2005. The 2007 average concentration 
was 4.05 mg/L (Figure D-5) . 
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4.2.5 Selenium 

The remediation goal for selenium is 0.05 mg/L. Time-history plots of selenium concentrations arc 
included in Appendix E. 

• Soda Creek - Selenium was detected in Soda Creek upstream of the effluent discharge 
at a concentration of 0.00042 mg/L. Downstream o.f the discharge, selenium has been 
stable since 2001, with a 2007 concentration of 0.0112 rng/L. Selenium was detected at 
0 .001 mg/L in Soda Creek immediately upstream of the irrigation weir in 2007 
(Figure E-5). 

• Effluent Discharge - Selenium concentr<ttion in the effluent discharge has been stable 
since 2000, with a 2007 concentration of 0.0127 mg/L (average of three duplicate 
samples: Figure E-5). 

4.2.6 Chloride 

There is no remediation goal for chloride at the site. Time-history plots of chloride concentrations are 
included in Appendix F. 

• Soda Creek - Concentrations at the upstream and downstream locations were 
IO . I mg/Land 43.3 mg/L, respectively in 2007. The chloride concentration of Soda 
Creek immediately upstream of the irrigation weir was 14.2 mg/L (Figure F-5). 

• Effluent Discharge - Chloride in the effluent discharge decreased from around 
300 mg/L in 200 I to 210 mg/L in 2007 (Figure F-5) . 

4.2.7 Molybdenum 

There is no remediation goal for molybdenum at the site. Time-history plots of molybdenum 
concentrations are included in Appendix G. 

• Soda Creek - Concentrations in 2007 at the upstream and downstream locations on 
Soda Creek were O_QJ26 mg/L and 0.0294 mg/L, respectively. The molybdenum 
concentration of Soda Creek immediately upstream of the irrigation weir was 
0.0138 mg/L (Figure G-5). 

• Effluent Discharge - Molybdenum concentrations in the effluent discharge were 
0.0388 mg/L (average of three samples) in 2007 (Figure G-5). 

4. 2.8 Sulfate 

There is no remediation goal for sulfate at the site. Time-history plots of sulfate concentrations are 
included in Appendix H. 

• Soda Creek - Concentrations of sulfate were 21.6 mg/L and 53.9 mg/L, respectively, 
upstream and downstream of the effluent discharge in 2007 . The sulfate concentration at 
the downstream weir was 26.3 mg/L in 2007 (Figure H-5). 

• Etlluent Discharge - The sulfate concentration in the effluent discharge has been stable 
since 2000. The 2007 concentrntion was 122 mg/L (Figure H-5) . 
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4.3 Constituent Concentration Trends in Other Wells and Springs 

This section summarizes water quality monitoring at six locations at the Plant site and south of the 
Plant. They are the NW pond (TW-16, TW-17, and TW-18), the old UFS ponds area (TW~22. TW-
24, TW-37, and TW-45), the UFS piles area (TW-48, TW-49, and TW-50), the old hydroclarifier area 
(TW-40, TW-43 and TW-44), springs to the southwest of the Plant (Homestead and Mormon 
springs), and the new monitoring wells to the south of the Plant (TW-59, TW-60, TW-61, and TW-
62). Table 9 summarizes the constituem trends at these wells and springs. except for the new wells 
where only one year of data are available. The trends are based on a visual interpretation of data from 
2002 through 2007. The next Five-Year Repmt will include a formal statistical analysi!- of the data. 

4.3.1 Cadmium 

Time-history plots of cadmium concentrations are included in Appendix A. 

• Northwest Pond Area - Cadmium has stabilized at wells TW-16, nV-17, and TW-18 
with 2007 concentrations of 0.513 mg/L, 0.0015 mg/L, and non-detect (less than 
0.0006 mg/L), respectively (Figure A-6). 

• Old Underflow Solids Ponds Area - Cadmium in the wells near the old UFS ponds 
have remained relatively stable (with the exception of TW-37, which shows a slight 
increase). The 2007 concentrations in the UBZ wells in this area (TW-22, TW-24, and 
TW-37) are 0.0234 mg/L, 0.244 mg/Land 0.577 mg/L, respectively. In TW-45, which is 
completed in the LBZ, cadmium concentrations have been stable since 1994 with a 
concentration of0.002 mg/Lin 2007 (Figure A-7). 

• Underflow Solids Piles Area - Since 2004, cadmium has been below the detection limit 
(0.002 to 0.0003 mg/L) in TW-48. In TW-50, the cadmium concentration increased from 
non-de1ec1 in 2001 lo 0.031 mg/Lin 2005. In 2007, cadmium decreased in TW-50 10 
0.0077 mg/L. Cadmium is stable in TW-49 with concentrations below the detection limit 

~ I 

(Figure A-8). 

• Hydroclarifier Area - Cadmium has been relatively stable in TW-40 since 200 I and has 
shov,m an overall decrease since 1998. During the 2007 sampling round, cadmium in 
TW-40 was 2.41 mg/L, a slight increase from the 2006 concentration of 2.22 mg/L. 
Cadmium is stable in TW-43 with a 2006 concentration of l.74 mg/L. Cadmium was not 
detected in TW-44 in 2007 (Figure A~9). 

• South of the Plant Springs - Cadmium has not been detected in Homestead Spring since 
sampling began at this location in 1991. Cadmium concentrations at Mormon Spring 
have been relatively stable between 1998 and 2004, when they started to increase 
slightly. ln 2007, the cadmium concentration is 0.0174 mg/L (Figure A-14). 

• 2007 Monitoring Wells -Cadmium was not detected in the new wells (Figure A-15). 

4.3.2 Fluoride 

Time-history plots of fluoride concentrations are included in Appendix B. 

• Northwest Pond Arca - Fluoride has decreased gradually in TW-16 and TW-17 since 
1he early I 990's, wirh 2007 concentrations of 2. I 6 mg/Land 2.39 mg/L, respectively. In 
TW-18, fluoride has been stable with all concentrations at 0.5 mg/Lor less (Figure B-6) . 
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• Old Underflow Solids Ponds Area - Concentrations decreased in nV-22 from 1997 w 
2005. Concentrations increased slightly since 2005 to about 4.17 in 2007 mg/L. At 
TW-24, concentrations in 2009 were 5.95 mg/L, up from 5.0 mg/Lin 2004. Fluoride is 
decreasing slowly in TW-37 and TW-45 with concentrations of 9.77 mg/L and 
0.93 mg/L, respectively in 2007 (Figure B-7). 

• Underflow Solids Piles Arca - Fluoride is stable in TW-48, TW-49, and TW-50 with 
concentrations less than about I mg/L (Figure B-8). 

• Hydroclarifier Arca - Fluoride concentrations at TW-40 and TW-43 appear stable with 
2006 concentrations of 4.65 mg/L and 5.16 mg/L, respectively. Fluoride concentrations 
are stable atTW-44 at less than 1.0 rng/L through 2007, with the single exception of the 
2000 fluoride concentration ( 1.4 mg/L; Figure B-9). 

• South of the Plant Springs - Fluoride concentrations are stable at Homestead Spring, 
with concentrations below 1.0 mg/L. Fluoride decreased at Mormon Spring from 1996 
(5.9 mg/L) to in 2004 ( l.9 mg/L). ln 2005 and 2006, the concentrations were 2.3 mg/L 
and 3.1 mg/L. respectively. The 2007 concentration was 2.94 mg/L (Figure B-14). 

• 2007 Monitoring Wells - Fluoride was not detected in new wells TW-59, TW-60, and 
TW-61. Fluoride was detected at 0.22 mg/L in TW-62 (Figure B-15). 

4.3.3 Manganese 

Time-history plots of manganese concentrations are included in Appendix C. 

• Northwest· Pond Area - Manganese is stable at TW-16 at non-detected concentrations 
(less than 0.0007 mg/L). Manganese is increasing at TW-17 with a 2007 concentration of 
2.55 mg/L. In TW- I 8, manganese is stable with a 2007 concentration of 0.40 mg/L 
(Figure C-6). 

• Old Underflow Solids Ponds Area - Manganese is stable or decreasing slightly in 
TW-22 at 0.786 rng/L. Manganese is stable at TW-24 and TW-37 with 2007 
concentrations of 0.199 mg/L and 0.589 rng/L, respectively. In TW-45, manganese is 
stable or decreasing slightly with a 2007 concentration of 0.432 mg/L (Figure C-7). 

• Underflow Solids Piles Area - In TW-48, manganese concentrations are stable. The 
2007 manganese concentration in TW-48 was 0.0025 mg/L. Manganese is stable in 
TW-49 and TW-50 with 2007 concentrations non-detected (less than 0.0007 mg/L) and 
0.489 mg/L, respectively (Figure C~8). 

• Hydroclarifier Area - Manganese appears stable in TW-40, TW-43, and TW-44 with 
2006 concentrations at 0.0365 mg/L, 0.0091 mg/L and 0.22 rng/L, respectively 
(Figure C-9). 

• South of the Plant Springs - Manganese concentrations are stable at Homestead and 
Mormon Springs with 2007 non-detected concentrations of less than 0.()007 rng/L and 
less than 0.0009 mg/L, respectively (Figure C-14). 

• 2007 Monitoring Wells - Manganese was detected in three of the new wells. The 2007 
manganese concentrations in wells TW-59, TW-50, TW-61, and TW-62 are less than 
0.0007 mg/L, 6.04 mg/L, 0.493 mg/L. and 0.0039 mg/L, respectively (Figure C-15). The 
concentrations of 0.493 mg/L in TW-6 l and 6.08 mg/Lin TW-60 indicate the effects of 
sodic groundwater in these wells (Golder 2007). Sodic groundwater typically has higher 
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manganese concentrations than fresh groundwater, and has been observed in other UBZ 
wells in the southwest comer of the plant (Golder 1995). 

4.3.4 Nitrate 

Time-history plots of nitrate concentrations are included in Appendix D. 

• Northwest Pond Area - Nitrate as N decreased at TW-16 between 1997 and 2004. The 
nitrate as N concentration increased in 2005 to 5.9 mg/L and 6.91 mg/L in 2006, and 
decreased slightly in 2007 to 6.38 mg/L. Nitrate is stable in TW-17 and TW-18 with 
2007 concentrations at both wells of less than 0.02 mg/L (Figure D-6). 

• Old Underflow Solids Ponds Area - At TW-22 and TW-24, nitrate concentrations are 
less than JO mg/L. Nitrate concentrations in TW-22 have decreased since 1999, with a 
2007 concentration of 4.63 mg/L. In TW-24, the nitrate concentration decreased between 
2000 and 2004, but increased slightly in 2005 and 2006 with concentrations of 6.2 mg/L 
and 6.23 mg/L, respectively. Nitrate concentrations decreased slightly in TW-24 to 
6.06 mg/Lin 2007. Nitrate appears to be increasing in TW-37, with a 2007 concentration 
of 10.8 mg/L (Figure D-7). The nitrate concentration in TW-45 is stable with a 2007 
concentration of less than 0.02 mg/L (Figure D-10). 

• Underflow Solids Piles Area - In TW-48, nitrate concentrations have increased since 
2004 from 3.94 mg/L to 5.85 mg/L in 2006. Nitrate concentrations decreased slightly in 
TW-48 to 5.1 mg/L in 2007. Nitrate has been stable in TW-49 and TW-50 with 2007 
concentrations less than 4 mg/L (Figure D-8). 

• Hydroclarifier Area - Nitrate concentrations in TW-43 have increased since the mid-
1990's to a 2007 concentration of 13.2 mg/L. The nitrate concentration in TW-40 has 
similarly increased since the late l990's. The TW-40 nitrate concentration in 2007 is 
16.2 mg/L. In TW-44, nitrate currently appears relatively stable with a 2007 
concentration of less than 0.02 mg/L (Figure D-9). 

• South of the Plant Springs - Nitrate concentrations have increased since 2001 in 
Homestead Spring, with a 2007 concentration of 14.3 mg/L. Nitrate in Mormon spring 
increased between 2004 (6.7 mg/L) and 2007 (9.22 mg/L). 

• 2007 Monitoring Wells - Nitrate was detected in three of the new wells installed south 
of the Southern Boundary Wells. The 2007 concentrations are 5.76 mg/L (TW-59). 
0.042 mg/L (TW-61) and 5.00 mg/L (TW-62). Nitrate was not detected in TW-60. 

4.3.5 Selenium 

Time-history plots of nitrate concentrations are included in Appendix E. 

• Northwest Pond Area - Selenium decreased in TW-16 from 0.21 mg/L in 2006 to 
0.0056 mg/L in 2007. Selenium is stable in TW-17 and TW- I 8 at 2007 concentrations of 
0.0024, mg/Land 0.0002 mg/L, respectively (Figure E-6). 

• Old Underflow Solids Ponds Area - Selenium decreased at TW-22 from 0.282 mg/Lin 
2006 to 0.105 mg/L in 2007. In TW-24, selenium decreased by an order of magnitude 
from 2005 to 2006. This "decrease" represents an anomalous value. In 2007, the 
selenium concentration at TW-24 is 0.171 mg/L, slightly lower than previously observed 
range of 0.2 to 0.5 mg/L (excluding 2006). Selenium has been stable between 1996 and 
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2006 in TW-37 with a 2006 concentration of 0.5 mg/L. In 2007, the selenium 
concentration decreased to 0.162 mg/L. In TW-45, selenium is stable with a 2007 
concentration of 0,0003 mg/L (Figure E.c 7). 

Underflow Solids Piles Area - Selenium is stable at TW-48 and TW-49 with 2006 
concentrations of 0.0009 mg/L and 0.0015 mg/L, respectively. The selenium 
concentration in TW-50 increased from 0.029 mg/L in 2003 to 0.33 mg/L in 2004. In 
2005 and 2006, the selenium concentrations in TW-50 were 0.045 mg/Land 0.053 mg/L, 
respectively, indicating the 2004 concentration was anomalous. The 2007 concentration 
of selenium at TW-50 is 0.0191 mg/L (Figure E-8). 

• Hydroclarifier Area - Selenium increased in TW-43 from the mid 1990's to 2006 
(1.06 mg/L). In 2007, the selenium concentration decreased to 0.343 mg/L. Selenium 
concentrations in TW-40 have declined from 2003 to 2007. In 2007, the selenium 
concentration in TW-40 is 0.282 mg/L. Selenium appears relatively stable in TW-44 
with concentrations of mostly non-detects (less than 0.003 mg/L) throughout the 
monitoring period (Figure E-9). 

• South of the Plant Springs - Selenium concentrations are stable at Homestead Spring 
with a 2007 concentration of 0.0071 mg/L. From the mid 1990's to 2006. selenium 
concentrations were slowly increasing at Mormon Springs with a concentration of 
0.294 mg/Lin 2006. In 2007, the selenium concentration at Mormon Springs decreased 
to 0.136 mg/L (Figure E-14 ). 

• 2007 Monitoring \Velis - Selenium was detected in the new wells installed south of the 
Southern Boundary Wells. The 2007 concentrations are 0.0321 (TW-59), 0.00037 mg/L 
(TW-60). 0.00057 mg/L (TW-61) and 0.0456 mg/L (TW-62; Figure E-15) . 

4.3.6 Chloride 

Time-history plots of chloride concentrations are included in Appendix F. 

• Northwest Pond Arca - fn the fast three years. chloride has increased in TW-16 from 
39.9 mg/L in 2004 to 78 mg/L in 2007. The concentration of chloride in TW-17 is 
decreasing, with a concentration of 125 mg/L in 2007. Chloride is stable in T\.V-18 with 
a concentration in 2007 of 15 mg/L (Figure F-6). 

• Old Underflow Solids Ponds Area - Chloride is stable at TW-22 and TW-45 with 2006 
concentrations of than 50 mg/L. In TW-24, the chloride concentration decreased from 
2005 ( 142 mg/L) ro 2007 (48 mg/L). From 2004 to 2006, the concentration of chloride 
increased TW-37 from 36 rng/L to 139 mg/L. In 2007, the chloride concentration in TW-
37 is 130 mg/L (Figure F-7). 

• Underflow Solids Piles Arca - Chloride is stable in TW-48 and TW-49 with 
concentrations less than 50 mg/L. Chloride has been slowly increasing in TW-50 since 
1999. The 2007 chloride concentration in TW-50 was 190 mg/L (Figure F-8). 

• Hydroclarifier Area -Chloride is stable in TW-43 with a 2007 concentration of 
278 rng/L. The chloride concentration in TW-40 decreased to 369 mg/L in 2007 from 
473 mg/Lin 2005. Chloride has been stable in TW-44 throughout the monitoring period 
with a 2007 concentration of 27 mg/L (Figure F-9). 

• South of' the Plant Springs - Chloride is stable in Mormon Spring at about 120 mg/L in 
2007. Chloride in Homestead Spring is stable at 28 mg/L (Figure F-14) . 
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• 2007 Monitoring Wells - Chloride was detected in the new wells installed south of the 
Southern Boundary Wells. The 2007 concentrations are 203 mg/L (TW-59), 68.2 mg/L 
(TW-60). 95.6 mg/L (TW-61) and 209 mg/L (TW-62; Figure F-15). 

4-3.7 Molybdenum 

Time-history plots of molybdenum concentrations are included in Appendix G. 

• Northwest Pond Area - Molybdenum is stable in TW-16 and TW-17 at concentrations 
less than 0.05 mg/L. In TW- I 8, the molybdenum concentration was 0.015 mg/L in 2007 
(Figure G-6). 

• Old Underflow Solids Ponds Area - The molybdenum concentration is decreasing in 
TW-22 with a 2007 concentration of 0.328 mg/L. In TW-24. the molybdenum 
concentration increased to 0.83 mg/L in 2005, after decreasing between 1997 and 2004. 
The concentration in TW-24 decrea<;ed to 0.57 mg/L in 2006 and 0.431 mg/L in 2007. 
Molybdenum is stable in TW-37 with concentrations less than 0.5 mg/L since 1997. 
Molybdenum is stable at TW-45 with concentrations below 0.05 mg/L since 1992 
(Figure G-7). 

• Underflow Solids Piles Area - Molybdenum is stable and has remained less than 
0.05 mg/L since 1993 in TW-48 and TW-49. At TW-50, molybdenum has decreased 
from 0.062 mg/Lin 2003 to 0.0461 mg/Lin 2007 (Figure G-8). 

• Hydrodarifier Area - Molybdenum is stable at TW-43 and TW-40 with concentrations 
less than 0.20 mg/L since 1993. Molybdenum is stable at TW-44 at less than 0.05 mg/L 
(Figure G-9) . 

• South of the Plant Springs - Molybdenum is stable at Homestead Spring with a 
concentration of 0.0155 mg/L in 2007. Mormon Spring has stable molybdenum 
concentrations, with a 2007 concentration of 0.0757 mg/L (Figure G-14). 

• 2007 Monitoring Wells - Molybdenum was detected in the new wells installed south of 
the Southern Boundary Wells. The 2007 concentrations are 0.0141 mg/L (TW-59), 
0.0163 mg/L (TW-60), 0.0119 mg/L (TW-61) and 0.018 mg/L (TW-62; figure G-15). 

4.3.8 Sulfate 

Time-history plots of sulfate concentrations are included in Appendix H. 

• Northwest Pond Area - Sulfate is stable at TW-16, TW-17, and TW-18 at 
concentrations less than 250 mg/L (Figure H-6). 

• Old Underflow Solids Ponds Area - Sulfate has decreased since 1998 at TW-22 with a 
2007 concentration of 148 mg/L. The sulfate concentration in TW-24 increased from 
156 mg/Lin 2004 to 327 mg/Lin 2005. In 2006, the concentration of sulfate in TW-24 
slightly decreased to 315 mg/L. In 2007, the decrease in concentrations continued, with a 
2007 concentration of 189 mg/L. Sulfate appears to be increasing in TW-37 since 2002, 
with a 2007 concentration of 407 mg/L ln TW-45, sulfate is stable with a concentrntion 
of 120 mg/Lin 2006 (Figure H~7). 

• Underflow Solids Piles Area - Sulfate is stable and typically below 100 mg/Lin TW-48 
and TW-49. Sulfate is slowly increasing in TW-0 with a 2007 concentration of 337 mg/L 
in 2007 (Figure H~8) . 
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• Hydroclarifier Area - Sulfate was decreasing prior to 1993 in TW-43, and was not 
measured again until 2002. Sulfate increased from 26 l mg/L in 1993 to 639 mg/L 2003. 
Since 2003, the sulfate concentration has been stable. The 2007 sulfate concentration in 
TW-43 was 604 mg/L. In TW-40, sulfate. concentrations decreased between 1999 and 
2003. In 2005 and 2006, sulfate concentrations increased from the 2003 conccntra:tion of 
555 mg/L to 758 mg/L (2005) and 736 mg/L (2006). The 2007 sulfate concentration wa~ 
696 mg/L. Sulfate is stable at TW-44 with a 2006 concentration of 90 rng/L (figure H-9). 

• South of the PJantSprings - The sulfate concentration at Mormon Spring has increased 
from 285 mg/Lin 2004 to 509 mg/Lin 2007. Sulfate is stable at Homestead Spring with 
a 2006 concentration of 87 mg/L (Figure H-14). 

• 2007 Monitoring Wells - Sulfate was detected in the new wells installed south of the 
Southern Boundary Wells. The 2007 concentrations are 255 mg/L (TW-59), 70 mg/L 
(TW-60), 98 mg/L (TW-61) and 319 mg/L (TW-62; Figure H-15) . 
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5.0 OVERALL ASSESSMENT 

This section summarizes the remediation goals at the Monsanto Planl site and trends in constituent 
concentrations. 

5.1 Remediation Goals 

The following is a summary of the remediation goals for the point of compliance locations (wells and 
surface water) located at the southern boundary or south of the Monsanto Plant. Table IO provides a 
summary of the results. from all point of compliance locations compared to corresponding remediation 
goals. 

o Cadmium is below the remediation goal of 0.005 mg/L in the point of compliance 
locations except PW-01, TW-20, and TW-39. The 2007 cadmium concentrations in 
PW-01, TW-20. and TW-39 are 0.0314 rng/L, 0.0068 rng/L, and 0.0093 mg/L, 
respectively. 

• Fluoride is below the remediation goal of4 mg/L in all point of compliance locations. 

• Manganese is at or below the remediation goal of 0.18 m·g/L in all point of locations 
except for TW-34 (0.222 mg/L). Well TW-34 is a sodic water well that has naturally
occurring high manganese concentrations. 

• Nitrate as N is below the remediation goal of IO mg/L in all point of locations except 
TW-20 ( 10.5 mg/L). 

• Selenium is below the remediation goal of 0.05 rng/L in point of compliance wells PW-
02, PW-03, PW-04, TW-34, TW-35, TW-55, and in Soda Creek. Selenium exceeds the 
remediation goal of 0.05 mg/L in point of compliance wells TW-20 (0.0847 rng/L), 
TW-39 (0.125 mg/L), TW-53 (0.l 15 mg/L), TW-54 (0.0849 mg/L), and the Harris Well 
(0.123 mg/L). 

5.2 Constituent Trends 

Constituent trends are based on a visual interpretation of data from 2002 through 2007. The next 
Five-Year Report will include a formal statistical analysis of the data. 

5.2.1 Point of Compliance Locations 

Constituents of concern are stable or decreasi1ig at point of compliance locations with the following 
exceptions: 

• Fluoride is increasing in TW-20 and TW-39, located on the Plant Fence Line. In TW-20, 
fluoride concentrations increao;ed from 2004 ( 1.67 rng/L) to 2007 (2.57 mg/L). In 

· TW-39, fluoride concentrations increased from 2004 (1.96 mg/L) to 2007 (3.34 mg/L). 

• Nitrate as N is increasing in TW-20 and TW-39 at the Plant Fence Line, in Southern 
Boundary Wells TW-53, TW-54, and TW-55, in the Harris Well, and in Mormon A 
Spring. In TW-20 nitrate as N increased from 2001 (4.57 mg/L) to 2007 ( 10.95 mg/L). 
In TW-39, nitrate increa,;ed from 4.2 mg/L in 2004 to 9.56 mg/L in 2007. Nitrate 
increased from 4.5 mg/L in 2001 to 7.15 mg/L in 2007 in TW-53, and increased from 
1.0 mg/L in 2002 to 9.7 rng/L in 2007. [n TW-55, nitrate increased from 2003 
(2.58 mg/L) to 2007 (4. 15 rng/L). ln the Harris well. nitrate increased from 4.9 mg/Lin 
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1999 to 8.96 mg/L in 2007. and in Mormon A Spring, nitrate increased from 2002 
(5.95 mg/L) to 2007 (9.22 mg/L). 

• Selenium is increasing in TW-55 (Southern Boundary Well). Selenium increased from 
2001 (0.013 mg/L) to 2006 (0.115 mg/L). In 2007, the selenium concentration decreased 
to 0JJ4 I 3 mg/L. 

Other constituents are stable or decreasing at the point of compliance wells with the following 
exceptions: 

• Chloride is increasing slightly in the plant production wells (PW-01, PW-02, and 
PW-03), DV-55 (Southern Boundary Well), the Harris Well, and Mormon A Spring. 

• Molybdenum is increasing in Plant Production Wells PW-01, PW-02, and PW-03, in 
TW-20 at the Plant Fence Line, in TW-54 (Southern Boundary Well, and in Mormon A 
Spring. 

• Sulfate is increasing in TW-20 and TW-39 at the Plant Fence Line, Southern Boundary 
Wells TW-53 and TW-55. in the Harris Well, and in Mormon A Spring. 

5.2.2 Other Locations 

Constituents of concern are stable or decreasing at the other sampling locations with the following 
exceptions: 

• C1dmium increased in TIV-37 at the old UFS Ponds from 2002 (0.326 mg/L) to 2007 
(0.577 mg/L). Cadmium also increased in Mormon A Spring from 2005 (0.0115 mg/L) 
to 2007 (0.0174 mg/L). 

• Fluoride increased in TW-24 at the old UFS Ponds from 4.99 mg/Lin 2004 to 5.95 mg/L 
in 2007. 

• Manganese increased in TW- I 7 (Northwest Pond) from 0.24 mg/L in 1984 to 2.55 rng/L 
in 2007. Manganese also increased in TW-50 (UFS Piles) from 2000 (0.0004 mg/L) to 
2007 (0.0077 mg/L). 

• Nitrate as N increased in TW-16 (NW Pond). TIV-24 and TW-37 (Old lJFS Ponds), 
TW-48 (UFS Piles), TW-40 (Old Hydroclarifier), the Harris Well, and Mormon A 
Spring. 

()ther constituents are stable or decreasing at all of the other sampling locations with the following 
exceptions: 

• Chloride is increasing in TW-16 (NW Pond), TW-29 (Background), TW-24 and TW-37 
(Old UFS Ponds), TW-'.'i0 (UFS Piles), and in TW-40 (Old Hydroclarifier). 

• Molybdenum is increasing in Mormon A Spring. 

• Sulfate is increasing inTW-40 and TW-44 {Old Hydroclarifier), TW-50 (UFS Piles) and 
Mormon A Spring . 
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5.3 Assessment of 2007 Water Quality Data 

The groundwater elevation data indicate that pumping at the plant production wells (PW-I. PW-2, 
and PW-3) has contained the plume from the northwest pond and the old hydroclarifier areas in 
UBZ-4. 

In UBZ-1 and UBZ-2, sulfate concentrations were increasing in the 1990's. in the old UFS ponds and 
the old hydroclarifier areas, but are currently stable or decreasing with the exception of sulfate in TW
TW-37 at the old UFS pond, which has increa5ed since about 2002. The concentrations of "mobile'' 
constituents such as chloride, fluoride, and nitrate are generally stable or decrea-;ing, as expected, in 
the wells at the plant fence line, the southern boundary, and the springs. However, concentrations of 
"mobile" constituents of concern (nitrate and fluoride) appear to be increasing in the fence line wells 
(TW-20 and TW-39), southern boundary wells (TW-53 and TW-55) and certain springs (e.g. 
Mormon A Spring and Homestead Spring). Sulfate and chloride also appear to be increasing in these 
wells. 

Concentrations of metals generally show a stable or downward trend for constituents of concern 
manganese, selenium, and cadmium with a few exceptions. An upward trend in selenium is occurring 
in southern boundary well TW-55 and in Soda Creek. An upward trend in cadmium is occurring in 
Mormon A Spring. Molybdenum is increasing in the Plant Production Wells, TW-20, TW-54, and 
Mormon A Spring. 

Chemical isopleth maps for cadmium arid selenium shown on Figures 7 and 8, respectively, indicate 
the plume from the old UFS ponds in UBZ-2 has extended beyond the southern boundary wells and is 
migrating towards Soda Creek . 

5.4 2007 Monitoring WeJJs 

Four new monitoring wells (2007 Monitoring Wells) were installed south of the Southern Boundary 
Wt.·lls (Golder 2007) to evaluate groundwater conditions and groundwater quality in the areas south 
of the Plant, and to delineate the southern extent of groundwater plumes in the UBZ-1 and UBZ-2 
zones. 

The new wells indicated the following: 

• Concentrations of constituents of concern were below the remediation goals in all of the new 
monitoring wells. 

• Groundwater quality in the two wells on the cast side of Government Dam Road, TW-60 and 
TW-61 (Figure 2), appear to be infiuenced by sodic groundwater. In particular, elevated 
concentrations of bicarbonate, manganese, total dissolved solids, and calcium and low 
concentrations of nitrate are indicative of sodic groundwater in these wells (Golder 1995). 

• Groundwater in the two wells on the east side of Government Dam Road, TW-59 and TW-62 
(Figure 2) appears to be impacted by the groundwater plume in UBZ-2. Groundwater from 
these wells contains slightly elevated concentrations of selenium, nitrate, chloride. and 
sulfate. Concentratio11s of nitrate and selenium are below the Remediation Goals. 

• The new monitoring wells provide data to delineate the southern boundary of affected 
groundwater that exceeds the remediation goals . 
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• History of Groundwater Investigations at Monsanto Plant 

; 
Date Activity Conducted By/.For Description 

1978 Monsanto well installation Monsanto Installed 5 groundwater monitoring wells 

1982 Monsanto well instalfatinn Monsanto· Installed 2 additional wells, initiated 

spring sampling 

1984 Groundwater lnvestigalion Golder/Monsanto lnstallcd JI groundwater monitoring 

wells, characterized constituc111 plumes, 
identified sources or constituents 

1'>88 CERCLA Si1e Inspection Ecology&. Groumlw;llcr sampling and analysis 
Envirmimcnt/EPA 

191JI to l'198 Bi-annual groundwater Golder/ tv1cmsunto Monsanto samples between 50 and (i() 

monitoring monitoring wells, o!Tsitc wells, and 
springs every 6 months 

1992 Phase I Remedial Investigation Goldcr/t\fonsunto Remedial Investigation report for 
Monsanto Plant site 

19'>3 Phase II Remedial lnvcstigatiou Golder/Monsanto Groundwater model 10 characterize fate 

Fate and Transport Model and transport of consti1ue111s in 

groundwater 

1995 Solute Transport Model Golder/Monsanto Solute tnmspon rnodel to predict the fate 

I ;md transport of eonstitucnls in 

groundwater 

1995 l'hase II Remedial lnvcstigatio11 Goltlcr/Monsanto Phase II.Remedial l11vcstig,11inn 

1998 Ill date ,\nnual groundwater sampling Golder/Monsanto. Monsanto samples between 50 and 60 

• monitoring wells, offsite wells, and 

springs annually 

2003 Solute Transport Model Golder/Monsanto Updated solute transport 111odcl to predict 

the fate anti m:msporl of constituents in 
ground,va1cr,, using additional data and a 

graphicJI, probabilistic modeling tool 

2003 Five Year Review Golder/Monsanto Review of monitoring data and 
groundwater model predictions to evaluate 

progress of selected remedial remedy, per 

the Reconl ofDceision 

2007 Groundwater Investigation • Golder/Monsanto li1stalled 4 Tie\\' groundwater monitoring 

South of Plant wells (200TM01iiloring Wells) 

.Ongoing Annual groundwater sampling Golder/Monsm1to !V]onsanlo samples between 50 and (i() 

moniloring wells. offsitc wells, and 

springs ::mnually 

• 
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PW-0.\ 70071. UBZ.1.UZ 7il01:?007 19:30' Ontta.1in • Wdl f'il-lOVND u 
PW-(W 70005 l!IIZ.LIIZ (>119/2007 IS:35 0n<"1'Jtinf' Wdl GROUND u 

~O,? L:mdf1II North 7000S UBZ 6/19/2007 17:20 Dedicated Punm GROUND F 
SOl L.1ndfitl South 70007 UllZ. 6/IW20<:)7 17:00 nedic-:ue,t P101lD GROUND u 

SW Sorin~ 70018 ~A 6t:0/1007 18:00 Guh :S:,\ lJ 
rw.113 70012 UBZ b/2012007 13:00 Non-Dt.-din1,·d Pumt> Ti\~K l' 
T\\'.J(I 70011 IJBZ 6120/2007 11:20 OcJic-atrd Pump TANK ll 
·rn·-11 70-026 i:nz M2J/2007 14:00 Dedicated hmm ·1,\SK ti 
rw.11 70027 LUZ eir,nnoo1 14:0S Oedic:1tt'd f'cmr, TA:-IK l! Dot>lic:H\'.'" 
·1w-12 70()28 l!BZ 6/21/2(;07 14:40 Dcdii:atcJ Pumri IANK u 
TW-12 70029 lillZ 6/21121)07 14:4\ l)cdicati:d Pumo TANK. lJ S11tit 
TW-15 7(,009 l!BZ (,!]9/2007 18:00 Dcdic.3icd J'Ufllfl <,Hflt)NI> I.} 

T\\i.1(, 70023 l!llZ (r/21/2001 I !:OS Dedicated Punm TANK u 
Ii TW-17 7f>024 UBZ 6.fll/2007 !UO IJcdic..ucd l'umn ·JANK lJ 

II nv.1s 70025 I.Bl. 6,7.1/2{){}7 12:~0 DcdkarcJ Porno (,!lOUNI) {; 

"!W-20 7(){119 LIBZ (r,'2.l/2007 S:40 l>edica1t·d Pumn TANK u 

Pr 
TW-:!O 70020 \Jill. M'll/2007 8:-1~ Ikdic.itcJ P~m,o TANK ll f)upllc-tte 

TW-n 70022 UHi. M2l/200? Hl:00 Ucdicalcd Pmnn TANK u • ·rw.2,4 70013 \Jill. 6120!2007 14:00 Non~Dcdic3tcd Pumv GROUND Li 
TW-?6 70046 UBZ 6/2'.V2007 1,:10 Lkdic:;ile<l l'umo Tt\1'K '-' 
TW-29 70004 UllZ {_./19{2007 15:1 \ IWicarcd l'umr, GROUND 1.: 
T\\'-JO 70045 lJB7. 6/2312007 10,25 Dcdic:i.ted l1umn TANK t: 
Tl\' .. \.\ 70030 l/HZ ()121/2007 I 1:20 Dedicated Pun,n TANK I! 
TW•JJ 70031 unz 6!2112007 17:25 O\:dic.:th!d hmm T,\NK lJ D1.mli,·a1r ,. 
'f\\'.J'.l 700J2 Ull7. (,12112007 17:30 [)edic:ilcd Pum11 TANK 1; Splil 
T\\'-J.J 70{1{)1 UBZ (,/ J 9120(17 IJ:[l(I [.lcdit.·arcd Putnn GROIJNI) [; 

TW-.\5 7ofl01 llllZ 6/19:7007 14:00 OcJic.1teJ Purnn fiROt:ND t: 
TW-~tS 70003 UBZ 1,il?/2007 14:0S l"kdic~ted J•uml'l GROUND lJ Solit 
T\\'.J7 700.l.i UBZ h/22.'10!17 S:-10 Dcdic.atcd l•umr, 'fANK l! 

TW-J~ 70010 UIIZ M20,'2007 9:ll Non-Dcdic;11cd Pump T,\NK u 
TW~.\9 700).1 Ull7. (i,'11/1007 9:J5 Dc-dic3ti:d l'umr, l,\NK l' 
TW-JO 70055 UllZ 6/7.412007 9:()() lhnd Hililr-d Tr\:'\K " 0.45um 
nv.,1 7{l(J44 UllZ 6,'2312007 10:0,) fkdic:itcd Punm 'TAl-K \) 

T\\'-.,J 70056 UJl7. 6/2.!12007 10:ll fl and H.ailcd TANK O.-l5 um 
T\\'.,l-1 10060 LBZ '125/2007 9;20 Dedicated Purtu1 TANK l! 
TW-J5 70035 LIIZ 6!22!2007 9:4~ DedicJtcd J'ump TA:-IK I) 

TWu1~ 70-006· llllZ Nt9/200i l6:JO DcJic-atcd Punm GROUND 
,, 

T-''··'9 70033· UllZ M!l/2007 18:10 OcJicared J•umn GROUND L' 
r.,·.;o /00,H llllZ (,f.?3!1001 9:'.!0 Dcdica1cd Pumfl T,\t-,,:K l! 
TW-~,J 70037 Ufl7. 6t2~.t'.W07 14:-'0 (kdic~HtJ l'llrtitl lANK t' 
TW-$J 700JS l!I\Z M22J20-0i J!i:20 DcJic~tcJ r.~!.!)P. T,\NK u 
T'N-~-1 700.19 UllZ t1'112i2007 15:2~ Ocdic.llcJ h,mp T1\NK I' Duplinh: 
rw.:,, 10040 UllZ fr'22!2007 16:12 Dt.>-dic·.11cd Pum, TANK I..' 
rw.55 70001 lJBZ 6-'2::?/2U07 16:15 Dtdicate-d J•umn TANK l! Snlil 
r~,·-sb 7004:! IJIIZ (i!22/200'i 18:00 l>cdic.atcd Pump TANK u 
r.-·.;7 700)6 UllZ 6/22/2007 11:)0 J)edii:.atcJ Pump (iROL!Nl) l' 
T'.\'-5!) 7('070 UBZ 7/IOr.?007 19:00 [kJic~ted J'unm GROUNJJ u 
,.\',1,0 70069 U!JZ 7110/2007 17:45 l)(·Jic-atc-d Put11J1 GROUND u 
T'·..V,bl 10067 Ul!Z 7110(2007 1(,:JO Dedicated Pumo fiRUUNO u 
TW-1,1 70068 Ull7. 7/10/2007 16;)5 Ded~c-3ted Pum1> GROUND \! 

TW-62 70()(>5 unz iil0:'2007 IS:05 Dedicated f'qmp (;ROIJND IJ 
TW-t,.J 700<><, t.mz l/10(2007 15:lO f.kdic.atcd f'ump GRC)l./NI) u 

___ Qyoc 
tll Hlanl 10057 NA b124.'2UO7 12:0U I Grab NA I u I Hl.mlr. 

l;rm1JJO" HI.ml.. 70015 ._. __ N1\ I 6l20!2007 I 16:JIJ I Gr:ib ~A I IJ I Eauio. llbnk II 

:"\OTJ:S: 
I.IHZ Up))Cf Ills-al! %one • LUZ l.oW(.'f !lJs.1h Zom: 

u Unfiltt•1t.~d 

F Fihctcd 
,'\,A ~1,1 ap-plicahfc 

11:,,1-,,t:)t-~) .. ._. ... ii,,.,- Goldor Assotiatos 
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Analytical Methods for Monsanto Groundwater Sampling 
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Analyzed in Analytical Repo,·ting Limit 
Parameters 

Total Metals 

Cadmium 

Calcium 
I\fagnesium_ 

Manganese 

Molybdenum 

Selenium 

Vanadium a 

Zinc 
Other Ions 

Alkalinity (CaCO3) 

CO3/CaCO3 
l iCO3/CaCO3 

Ammonia as N' 

Chloride 

Fluoride 

Hardness 

Nitrate and Nitrite As N 

Total Phosphorus 
Specific Conductance 

Sulfate 

TDS 
Field Parameters 

Conductivity 

Dissolved Oxygen 

Eh 

pH 
Turbidity 
Temperature 

NOTES: 

Y = Yes 

N=No 
NA= Not applicable 

2006 

y 
y 
y 
y 
y 
y 

y 
y 

y 
y 
y 

y 
y 
y 
y 
y 
y 
y 
y 
y 

y 
y 

N 
y 
y 
y 

Method (mg/L) 

6010B 0.002 

6010B 0.04 

60108 0.06 

6010B 0.004 

6010B 0.008 

60l0B / 7740 0.04 / 0.003 

6010B 0.005 

6010B 0.01 

2320B I 

2320B l 

23208 I 

350.1 0.03 

300 l 

300 0.1 

2340B 0.35 
353.2 0.02 

365.2 0.0 l 

120.1 0.01 

300 0.3 

JCiO. I 10 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
NA NA 

a. Analyzed only in wells completed on east side ofplant (TW-11, TW-12, TW-33, 
TW-38. and T\V-56), Lewis Well, and in plant production wells PW-01. PW-02, 
and PW-03) . 

Golder Associates 
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;f,'Jr.'lr'l.lt'Ad:it,-r\M' 

·d•'J(l,1'H!"f,'f•r.;_:;t•·--

'.--fo1m,'r. fl Sr.Orr. 
\fo,rmrr, C Srrir-r: 

:~O~ Lu,.tMI ""·:h 
so:· 1.im,!!,3 ::-,~11:h 

fMTF. 

7f1Ui7 

~;1)'i)/ 

! 
I 
I 

llEPT!-'.70 
\.\·,q~:R(f:1 

1ri:;t 

'.:':?oc1(cd 

• T Al~I.E ~ 

Samp-1,-:,g lnfo~ati-;:-,n i..::ld [itou;.dwltcr E'.ev;rtion; 
JundJulv 2W7 

\V.tti:-r Stirfat.;- :.x:==,. ~ ~.S.15 -~( 
Watr~ Smf:icc:: !',!'!B ·,·r. }.':\jJ.7!!. 

i,fr:fct1\l~lh"·-···· TfiD 
·r~~ nfrna;-li1• rmJ 

W;1tc:t S~·il(t Ek•h.tioo 
1.1:mcr Sidle: Ele•:.ciOO'" 

• 913-11 :_:·1.6•:•5,'. 
:'>8•! I <lf i 



• • TABLE 7 

Anulyti,:al Results fo~ 2{)(), Sample Round 

,\lkalinity 
r\lkalini:.y (To1aly (Carbt'lr.ate::, 

Lo:a,.10:1 SampldD Filtered Sample tyoe (mg:'L as CaCO3) Q (ll'.g11. asC:iCO3) Q 

RF.MEDIATION GOAL I 
Grnundw:iter 

Bi;c So:ing ,00:il N Grab 435 <1 u 
C2lfSprir.J! 7[1())6 ~J Grab 453 <I lJ 

Citv Park Spring i'Ct05~ N Grab 59& <1 u 
Harr;, 7001.! N Grab 442 <I 1J 

l-lomc,icatl S11ring fflD-52 N Grab 60i <I u 
Lewts ,~,r.)~)~ N Grab 493 .J j <1 U.1 

M,mnon t\ Spring ,::i::n, N Grab 472 <I u 
\'lcimmn Crees. i0:!5J N Grab 567 <I 1' ... 

rw.01 ,[)D58 N Grab 474 <I u 
PW-02 iC(159 N Grab 432 <1 ll 
P\l,q;3 /fiC!71 N Grab 455 <I u 
?W-04 7DDU5 N Grab (,2J J <I u: 

SQ2 Landfi}I North /0(1(>~;. N Grab 
..,..,.., 
"-~~ J <l l)j 

S02 L3ndfi:IS:n1th iCiD•)i N Grab 475 J <I UJ 
SW Spring i{K1tS N Grab 885 <I u 

TW-08 i•:11:}l 2 N (irah 1,460 <l (.f 

TW-10 iC<OI I N Grab 793 <l u 
TW-11 ;,:1026 N Grab 382 J 26.6 .r 
'f\',l.]J ;,:11:11 i N Du;;l:ca1e 376 J 22.5 J 
T'.V-12 ,,::,c,:ts N Grab 364 ) 342 J 
TW-12 iOC29 N S:i'it ,10 <I u 
TW-15 /•~•C,09 N Grab :;97 J <l UJ 
TW-H., 7C·Cil_3 N Grab 029 1 9.3 J 
TW-17 1[(,2~ N Grab 1.1~,:, J 60.6 J 
TW-lR it~•tJ2j N (irab I l~O J '6.9 J 
TW-20 7CCl'.l N Grab :f) J <I UJ 
TW-21) 7()02() N Duplicate 79 J ~:\ U.I 

Golder Associates 

Alkalinity 
(lh:arh,;natc) i\mmonia ~, N 

:ng.'L a, CaCOJ Q (:ng:l.) 

I I 

435 ; 1.55 ! 

' ! 

453 i 0.04 i 
598 t 0.97 ' i 
442 <().c,J I 

I 
.60: i <(·.O l 
493 l J 0.09 l 

'. 

472 i <C·.O 
567 i (J.I j I 
474 I <C,.C3 l 
432 I <C·.03 ! 
455 <C·.C3 I 
623 J <7G.C3 f 

222 J <fiJ;3 ' 
475 J <(;.CJ 
il85 0.06 

1-460 0.57 } 

793 <C.C3 i 
409 J .'!.47 ' 
J98 J 3.28 I 
.198 J 9.8 ! 
410 9,)5 

397 .I <C.C3 
638 J <C.03 
l)GG .1 0.23 I 
1.1<;,, J 0.35 
37!) J <C.03 
)7St J <0.0} 

-

Cadmium 
Q mg/L 

i o.oo: I 
! <0.0006 I 
f Ci.D:J\15 ! 
l <o.ooor, i 

u l D.Cl(lt1;2 
l) l <o.ooor; l 

l <0.D006 
LI f 0.0174 I 

0.0:,36 ! 
u I 0.03]4 j 
u I O.o:ll6 j 

u I O.Ml4 I 
' u <).J()03 I 

ll <O.:J0[)3 I 

' u <0.0003 ' I 
0,0()25 I 

<0;0()02 I 
lJ I 0 :'.l·)OJl I 

<10005 I 
<~.OOLX, j 

<'.l.()0()5 I 
<>.)002 ! 

u <'.).-'.)0[);, 

u 0,5 lJ 
(• :11)!; 

<HlOO'.i 
u •)_•))68 

u z,.GC-52 

• 913-1101.605.\ 
P,.ge I ::>f9 

Q 

u 

u 
B 
u 
Li 

B 
B 
l) 

u 
u 

I) 

R 
u 
lJ 
u 
u 
u 

B 

u 
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Analytical Results for 2007 Sample Round 

Al~.alir.1:y Alkalinity 
All:alinit:y (T<>t.11) (C.i,lxmaw) (3 icarb,malc) AmmGm:J :is :J Cadmium 

locnti::-Jn Sample.ID fiik'r~d Sample type (r.1.g/L cs Cz.COJ} Q (mglL as CaCO3i Q mg/i_ us CaCO3 Q (mgll) Q mgiL Q 

KE,\>lEDIATION GOAL 0.005 
Groundwater 

TW-22 70022 \ CJ rah ,5& 17.9 J 776 J I 4-~ 11 0.0234 

T,\'-24 i'OOI~ \ Gr-db c.r► G <I u 4(,6 I 0.5•~- 0.244 

TW-26 70()~6 \ Grab 501 <I u 501 i (, {;2 <0.()()()6 u 
T1\;\'-29 '7000<' \ Grab J.!.47 <I u 447 <'.'),)J u <0,()()()3 u 
TW-JO :00~5 \ Ci rah ::.12 <I u 412 I <0.1)! u <0,0006 u 
TV•:-3:i ,()030 N Grab ~ss H.4 J 424 I J <,J,J2 u <0,0006 u 
~-w.JJ ,flD31 \ Du1llicate 42•5 <I lJ 426 J <O •)~ lJ <0.0006 u 
: ·.~'-33 7(H>32 N Split 415 <I LI 415 <,J.,)I u (),()007 
,"',V-34 700)1 N Orab ~,19 lJ <I UJ 619 C•X-3 <0,0003 u 
,,,..,,_35 ,,JD,)2 N Grab 1,290 i I <I UJ 1,290 (•.2 <0.0003 u 
T'.\-'-35 j';)[J,)~ N Split 1;241) l <I u 1.240 014 <0.0<.)02 u 
T"'.\>'-Ji 7:l'.134 N Grab 34B l ,I 3(,. 3 J 378· C.55 0.577 
T'.V-)ll i{EJl(I N GrJb 406 <I l.f 4:)6 <(LC•~ u 0.00032 I B 
T't'V-)9 70J21 N Grab 4·•·· ~I:\ ! j <I UJ 4!{8 <0.03 u 0.G[)93 
r'N-40 7{):l.'S y Grnb 4-:,,:, <I (.l 4:)4 <,),,)3 I) 2.~I I 
T',;.:.41 7·)(144 N Grnb 449 <I u 449 <0.03 u <0.0006 I u 
T,,v·.43 i j(),)56 y Grnb ;'.ft] <I lJ 44I <0.0,: u 1,4 l 
T';,:.44 7{'()(,;) N Grnb :;M <I u ~{)4 C.32 <0.0006 !. u 
T'.V-45 ,:m~ N Gnib ;;1..3 .I 1- ' .. , •.• J 1,CGO C.66 C1.(}D2 ~{ 

T'.v'-41'{ iiJD06 N (i,ab 399 ! .I <l U) 319 <0.03 u <0.0003 lJ 
n..,·_49 ,,iO; 3 N (irnr• 4.!8 i J 43 J 4,.)1 <Q 03 u <0.0006 1 u 
T'N-50 70(14] N G~b 511 I <I u 521 G,03 {t.()(fj-7 i 
T\V-5~ ,-),)~ 7 N Grab 4';J ! J <l UJ ::. Ji! <fJ.03 I.I <0.0006 I u 
nv-54 i·})J E N Gr~b ,-· ... J ~~ ! J <l UJ 373 <0.03 u <0,0006 ! u 
T';.:.54 7·)039 N Duplicate 3'i7 i J <I l)J 37'7 <<).OJ tr <0000<> I u 
T',V-55 ' /•J(,4{, N Gr-:1b S83 J <I UJ 88} <0.03 u <0.0006 I u 
TW-55 ,c,,:,q N Splil -~•~5 <l l.' gg5 <O.Ot u <0.0002 I u 
TW-56 'i·}}.l2 N G;-at, 411 

' J <I {,If q1 <(!,(,3 u <O.OOD6 u 
T\v .. 5-; /,:)1)} ~~ N {i;·,.t:, 7 L,.~ I-' <I UJ 728 <0_(,3 ll <0.0():)6 u 
TW-59 ! i·}JIC1 N Ci:--:.0 ?'), <I L: 797 <(•.03 u <0.00D6 i ll 
rv,.-.1,0 i·)06·~ ~J Cir.lb .,280 <I L' l ,2/lG (J,.3') <(),()()J6 lJ 
T',V-r,1 ' 

7()(1('7 
,, ,, Cl~2.h ·.,·.:;;o i <I L. 1,18( G.5 <O.OO,i6 u 

TW-'.,I j1)0t.~ N , Split :.:20 <I L: 1,:20 0.517 <0,00[li. l_J 
TW-:'i? : /•]065 ~; \.l:-:::.:: 7~6 <I L 7% (1_(]7 <0.0(1:Xi 1J 
TW-~,2 71·_1(•6(, N Du;,li;:ale 7~<, <1 - L,. 7~:~ {).08 <:·_; '.~11~1(;,'.! 1' ' .J 

Golder Associates 
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Location 

REMEDIATION GOAL 
Surface W:ller/EfOuent 

Et1luc:,t I 
Effiue;;t 2 
Effiuc:.l 3 

S::,da ;)own 
Sc,da Down Weir 

Soda Up 

P-:ond [ nlet 
Note;: 
"." Nut applicabl~ 

na: nc:>t :.r.a lyzed 

J - The re;;.:;'.: is an 
estimlted value. 

Ill - The ar.alyte was 
ana1y1.cd for bu~ ·v..•:is n-:;t. 
dctecie,!. T::c rcpcr:~d 
quantitation limit is 
a;,pruxiniatc a,1.' r::ay be 
in.a:curnie or il':irrc•; ise. 

U - T;1<: analyt~ wa., aN 
det~cted at the m~t-~,c»:l 

dctc<:tio1; limit. 

SamplcE) :'.itcr"l.'d 

70049 N 
'7()()50 N 
70051 N 
7006) N 
70052 N 

70048 N 
70047 N 

• TABLF:'7 

Analykal Results for 2007 Sample Rcund 

·-· ---
l 

Ai~alini:-/ 
Alkaiir.i:y (i"otal) (Carbonate) 

3r:m;,1: ty·pc (mg.'L a, CaC03) Q (mg/J... as CaCOJ\ Q 

Grab ,Hi:\ 4.2 
Grab 48J 5.2 
Grab 486 t0.8 

Grab 838 J <l UJ 
Grab 534 <I u 
Grab SJ: <:l u 
Grab 4r'.' <I u 

Golder Associates 

Alkali1,i::, 
(Bicartwnalcj .A,111:.onia a.'? ~ 

mg,'L as CaC:03 Q (mgiLi 

487 0.0: 
489 ,).(14 

486 0.·'..1-'-
838 J •:J.,:)(i 

534 0.12 

SJ I 'J.09 
477 0.06 

Cadmium 

Q mgiL 

o.nos 

O.Oi2l 
OJ)] I 8 
0.0116 

<:O.OOO(i 

<:0.0006 

<0.0006 
0,022~ 

• 9U-l 1Cl.605A 

Page 3 of9 
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u 
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Calcium Chloride Fluoride Magnc;iur:1 
L,:,cation mg1L Q lllf'/L 0 (mg/f.) 0 (mgll_) Q 

REMF.:I>!ATIOi'i GOAL 4 

Groundwattr 

Bil? Snr'n:s ;07 .:4.6 0.38 47J 
Calf Snrin~ 185 \28 3 O=I 137 

Citv P:irk Spring '4l 3(/ 3 0.81 ! iii<) 

Harris :88 ':21 2.5£. 135 
f·li)mestcid Sprine ;08 2 If O.C, I 99.1 

Lewis rn 5,U 0,2 J 30.4 
Mon~o:1 A Sr.:inl! 167 120 2.9.~ 137 

Mo'lllon Crc~k i54 171 2.86 IJ4 
PW-0I 136 99.3 0.89 69.2 
f''IV-02 lJJ 54.4 0.46. 59.7 
PW-03 125 62 0.21 5f.l 

PW-04 152 32.4 0.41 J 83.'i 
S02 Lum!fill Nonh 93.1 24,'1 0.di J 17.<'; 

S02 Lan:ltill S,11.1'.r, l 16 13_,; D.33 ! .I (i(,J 

SWSnrin,; ! 19 13,8 0.27 136 
TW-OS 5(:A 22 2 <O.I 30& 
TW-10 145 55.5 0.3 2 152 
TW-11 :oo 3~.4 OJ.5 J .38.<'; 
TW-11 ' 98 H:- l 

- ;J -· 
DJf; i J 33.1 

TW-ll 102 35-f., 0.45 ) ·o ·'· 
TW-12 i 92.7 ] 5.,;, ..::j u 35 
TW-15 !08 11.9 (),27 J 42.t 
TW-l•j 58 iS I 2 1 ~ .l 103 
nv-1, SJ ':15 2.3~ J 274 
TW-l.S 07 15 3. 0,1,l 205 
nv.:,:i 91 9,; 3 ~.()5 i 119 
TW-~,) 85 J. IOI ).O·J 11:; 

Golder Associates 

~,fanga:1cs~ Mol)'lxknurn 
(mglL) r, (mglL) ,; 

fll R 

<0,(1()07 Li •j22 
0.0147 O.Cf<;J 
0.0&47 C.224 
0.0025 £l r).C652 

<0.0007 u l!.1:155 
<:0.0007 u (),\)')8 

<0.0009 u 0 ()7 57 

0.0195 O.C<:23 
<0.000? u U.11386 
<0:000? lJ 0:CSCI 
<0;()007 u 0.0449 
<OJ.1(108 u (}.C08 

0.0019 ,:,,cos 
<O.fXJOS u G.C08 

0.110 O.Cl69 
).W9 n.01}J6 

,:00009 u ( 1.G282 
<0.0007 u 0.0131 
<0.0007 u fJ.Cl35 
0,04:!,S C5I2 
:).:).:2 G.495 

<!UX)OR u C.C03 
<o.ooo~ u 0,(216 

Z.5 5 () f:44 
o . .: (· 015 

,:0.0009 li 0,0537 
<0.0(1!)7 u ( 1.0i:12 

NitrJie and 
Nitrite as N 

Q (mg/L) 

.0 

5 I~ 
~. ~ 

~ (.';· .. 
- ,J;:. 

S.96 
1:. .. ) 
S 4~ 
~,22 
4.5.:: 
4 5.S 
3 .7:!. 
) !).:. 

u , , . 
-d 

u 16.6 
u ~.92 

1.32 
B <(Hl2 

5 7,S 

4.~3 
, • < 
- .• LJ 

5 57 
5J6 

u I ,-
S.38 

<0.02 
<0.02 
l'.l.5 
114 

Q 

u 

!J 
. , 
\ .. J 

, . 
i, 

r 
J; 

• 9!3-1101.6(15A 

P,,ge.lof9 



• • • '-'ow:111b::r 28, 200, T.!\81.E 7 <;(J-j 101 60SA 

1>ag0 5 of) 

Analytic~[ Rtsulls :or 200? Sa:nple Round 

' 
l Nitra\1: and 

C::i !ciun, ('.!-.lo:-i<le Flunride' r .. -tag,nc.;i,1n1 1'.~ar-:c.an~,; f-.fo1),'hd~nltt:1 :-- itri tc as ~J . I 
(m~'1.j i lscation rrg/L Q rn,;.'L Q (mg,'l.) ! Q (mg,.'L) Q Q (mg:~) Q (rngll..'i Q 

i l(El\H:D(,\TIO~ GOAL 4 Q. I~ :o 
G ruu mlwater 

TW-Z2 I~\! 322 .I 4.17 IDS Oi~•'.: 0.328 ,' I~ 'J -.·..;,.• 

TW-,4 l IS 48.3 5,:15 SLI 0.1 f)•, ! 0.43\ r~.-J6 
TW-26 l '-_, 3:;ci uc; 121 0,564 0.135 54~ 
TW-29 11] 14.l ,'.) 32 ,~ _, <1JOOO& 1J 0.00& u !t.l 3 

TW-20 116 815.2 ,:45 63.6 <O -'.)0:)? u 0.156 fL:1 
TW-.13 lOi 18.9 J ,:us .38.2 <0.()C(}7 u 0.0505 i.7S 
TW-}3 W6 18.9 J ·JJ.! J7.8 <(),;),)[); u 0.0491 2 :,9 
TW-3,3 115 I 7.3 <0.5 u 39.7 <0.0·)1 u 0.04& i.45. 
TW-34 I --;, I 39.J 0.6 rn; 0 222 0.0081 J+ •1034 
rw:_!5 64 36.8 .I <·:J.l UJ 291 0.158 0.0091 J+ •lJ2I 
TW-35 58.: 31.6 <I lJ 24S 0.151 0.01 <O.'.ll u 
TW-~, 1% 130 J 9,li J 93.4 0 .:89 0;;!99 1(1 s 
TW-.!8 l 19 46.9 Q2 41,.I <0.00:),) LJ 0.050J 3,4g 
TW-:-v 150 115 

.. , 
~-)- I'"' _., <0.-:})07 lJ 0.0662 9.55 

TW-~/J 279 3fr~ a:_:;5 I"'~ .. , 0.C•365 0.167 15.2 
TW-"I 153 ". 1,,-·~ .:i 2&1 ! 107 8.0099 _0.' 19 l{).3 

TW-43 2.:::~ 27S 5.16 i 110 D.CIC,9\ 0.,54 13.2 
TWL1 58.2 26.7 ·'.HS 193 :u; 0.020; <().()2 :J 
TW-~S 130 30.1 J 0.;!3 158 0.::::2 0.0292 0.03 
TW-"-8 l {13 14.4 0.3 49,9 r);()J25 J 0.008 u 5.1 
TW-~9 11 S 17.3 0 4:i 1 .1 61.8 <D.0:107 u 0.0158 3.92 
TW-50 I I 2 19◊ 1.01 156 0.'-89 0.()46: 0.805 
TW-53 192 111 ., 2·.92 126 <0.0:JO? UJ 0:058i ;, 15 
TW-St.. ! 157 ~8.9 J •u 

j .l),} l. ~ ! .. <0.0:)07 UJ 0.0896 9.7 
TW-5t.. 15 i: ~/U: J 3 .6~~ 105 <0.[)[107 CJ 0.0868 9(,!) 

TW-55 "'•.i "I S<JA J 0.26 I .l JJ8 <0,()!)07 UJ ll012l 4.15 G-t,:. 

TW-55 I 211 5'' ~ ;J, I <I l 1J 126 <0001 u (].()! J88 
TW-55 I 15 s2_,; D.39 i .l 64.3 (),02()~ 0.1)914 5.77 
TW-5; 145 IJ.5 ~.\.57 i J ~,.6 <0.0007 u 0.1)135 : ,47 
TW-59 20:; (;(.3 ,:o.: I' .! I>' _J ,:0.0007 u 0.014} 5.-:6 
TW-'.,,) ,i8.2 I·"'' ... , <ll.l u 2.15 6,0:.: 0.0163 <0.02 u 
TW-:,1 i 95 ti 22.8 <O.I u 2:: D.493 OJJl 19 0.042 
TW-(,1 ')4.6 22.1 <0.5 u ~06 fL~S"i C.Cl5 0.03: 
T\V .. 62 ! 20J i-l.J 0,22 ! IJJ 0.003 :1 B 0.0175 5.0() 
T\V~52 l 2r,s iii. I 0.2.2 l}J o o:·,~1 5 [l 0.018 5 13 

Golder Associates 



• 
No-_ er.1ber 28. 2007 

Location 

! RF:Mt:DIATION GOAL 

I Surf3c, WaterlF,muent 
H Ellluent , 
I: Effluent 2 
ii Effluent J 

11 

Soda Dv',vn 
S,,c~ Down Wctr 

Soda Up 
Pond Inlet 

Notes: 
.. _. \ot applicable 

03: n.ot anal)'zcd 

J • The result is an 
e,::ma,ed value. 

u: • The analyte ,.,,,a.~ 
an.:,!y7.ed for but was not 
detected. The ~cpo:-td 
qnantitation limit is 
approxin:atc an:i ma>· be 
inac,:.,;f':!te o~ imprecise. 
tJ. Th~ analyie was not 
<lctcct,cd at ihe method 
<letcc ti:>n limit. 

Cak:[u1n 

mgiL Q 

I 
'2.6 
[27 
;29 
:24 
7(,,5 

i7) 

168 

• 
TABLE: 7 

Analytica1 Resu'ts for 2007 Sampie Round 

Chloride FL,r,rick M:igr~e.siun1 r,,,1ang30l'.~e 

n,gi: .. Q (mg'l.j Q (mgi:.) Q imgll.) 

4 il.18 

Z(,<; (!_S 612 <CCC07 
2C·~ 0,8 65.3 <G.<:007 
21( (o.S 655 <(},(◄](Ii 

43.3 J 0.7 ! J 127 0.: 14 
I' , ~., C.47 72.i 0.11c; 

Ill r:s: ns 0.125 
2004 ,:,1.5 lJ -:, '.'I <0.0007 

Golder Associates 

l\folyhden~i:1 
() (r::g/L~ 

u 0037 

u 0.0382 

u O:o412 
0.0294 
0.013& 

0.0126 
lf o.o:p; 

Q 

Nim11,: and 
Nittileas :'-J 

(mgtL:, 

10 

'1 14 

4 12 

C233 

• 913-11 G 1.605A 
P2ge(,d9 
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• • • No·,:::n:ber 28, 2007 TABLE i 0:J-l lCU:05A 
Page -; c:-9 

Arni1yt,,'.al :!esdts fer 200, S2111ple Ruund 

·:<.>Wl 
Ph,sphorus 

\ 

Di,~olw,d 
cro:ai) :'or.assium Selenium S,)dicrn Sulfate Soli.1, Vanadhun Ztnc 

Lu: □ 1iect (mg.,'. .. ) Q (mg/L) Q (rng.'L) Q '.mg/I,) ('mg/L) Q •'.rntfl.) Q (mg,'1.) Q (mg/U Q 

REMED!ATTON GOAL 005 
Grnu11dwa1er 

Bi½ S~ring 0,04 5,i S 0.0017 B ~n 82.7 :i79 1).(103 I B <:):.J:)3 C 
CilrSpring ().4 2S, .> o.:J7 .06 553 I .5t•~ t) 0084 .l+ ::, li2 

Citv Park Spri:-,g 0,09 & 15 0;()()2', B ::l5.5 ICJ 784 1)0035 8 <():)03 l.' 
f-farn.; 0.17 24 0 .. 2) :jfi ' 523 1,4<,i] ()Jl05 u <0,)(121 u ' 

lbmestcad Spring 0.()4 ~.2~ 0.0()7'. 3:? x_, ~ 
I,..:, 77/i O.O(!S2 <fi:n:, L' 

Lewis. 0.14 7 .2 ~ (),()085 4Jl 198 1,94 t).0044 3 <:::>::n:; L' 
1'fom1c>n t\ Srrini 033 2~.2 0.'.J<i 9S.8 I 5C9 I ,4tJG f O.Cl5 l J•· i 0.231 

Mannon Creek 0.% 21.3 0.,06 '.37 ! 40() 1.470 •).0136 )DB23, 
PW-01 0,87 9 52 0.0167 5!i I ! I 3(i 851 O.Ol25 O.D.!!5 
f'W-•)2 (l. 3 ~ ,·. 

- .. Jz. 0,0064 p, 
.-,L-~ I IC2 672 O.JJ372 ·) Y)56 B 

PW-0] 0.47 'i ,. ... 
-"-.t 0004] ~'-.I I IC3 .,02 0 08(/.l '.H),)33 B 

PW-·}4 O.l l 6.61 O.OOJ IJ 2Si, ! 82.2 774 I O.OC-27 <(),)007 L.'. 
502 Landfil'. :-,n:,h 0.06 "I·.,.! 0.()()J u 2-l I 43.2 432 (!,(JC,74 <0,a'.J007 t: L,.i,."t 

S02 Landfir Snuth 0.07 4 94 O.OOJ IJ !Sl 2 I 7C 580 1 OC022 <[UlOD7 l.' 
SY/ S::ring D.l& D.7 o.o1;2 J+ 40 I 59,9 9"'"' ,. G.C~J5 tJ ·),-:).(.09 

TW-~ 0,91 21.6 OJ)OJ u 4S.2 77.t. 1,331] j i.}C05 u <(Hltl21 L' 
TW-10 0.59 1 ,),:.:. o.:.32 !\ l C, l<JO l,l IG i occ,n J+ JJ(li8 B 
TW-1I 0.(15 7.57 0.0006 B ;:. :.I lC9 J 633 O.C(123 3 <fJ:}'.)3 L' 
TVi-1 I 0.05 . ,-

, -~I 0.00062 13 i2.5 !C9 J 62fi l (1 G-027 3 <0,[)()3 lJ 
TW-12 t},64 7,~-6 ().()()()9" B ~4 I IC2 572 ,:,:741 0 ~f)35 e 
T\li-12 '.).44() i Ii O.OOJ 52 l 10 626 C•.722 <(((!! u 
TW-15 o.cn ~.:: 0.003 u e.D5 36.6 451 1JG{1l8 J ' Oi)I u 
T\li-16 l.68 9&~ 0.0566 ~7,S 1 161 l,OIC· I C: C6! 1.96 
TW-17 1.32 ll~ 0.0024 B ,,., 155 l..43C· I •);G,025 3 o.,.\316 
TW-18 0.47 18,9 0.0002 B 43,2 &0.7 l.l4C I (1,:012 3 <D.Dl)3 u 
TW-20 O.L2 

) "·' 0.0847 85 552 l,45C I 0 C{15 ~ h :i og:.:.s 
T\V-20 0.21 I S.9 0.079& rn ~ 558 1,440 I Ct 1)()66 H:•m 

Golder Associates 



• • • r<ovcmh.cr 28, 2(),)7 TABLE "' 9U-l!OUJ05A I 

Pag:: 8 :if 9 

Analytical R:!sults for 2007 San,ple Round 

Tc:~: 
Phosph:irus Di~sol,·ed 

tTcUJI) 1'01assium Selenium S\1di11rn Sul:~11~ .Sn:ids ·'\tan:1diunt Z:nc 
L:,.;a1:,o:1 (mg/L) Q (mg,•'L.1 Q (rr,giL) Q (,:1g,•"1.,) (mgiL) Q (mgtL) Q (rngiLJ Q I rn6

1L) Q 

REMEDIATION GOAL 0.05 
Groundwater 

rv,.22 {},.!6 33,]- 0.105 54.9 148 I ,'}2-'.l 0.0057 C:.118 
TW-24 (L2S 2 2. 3 0.17: ! 50., lS0 8'79 0.0897 l.i I 
rw.26 ~ i:.,g :; i c, 0.:5 L:i 325 1,54·) 0.0053 <i)(l03 u 
TW-29 ,l•Ji 4,76 (),(j(lJ i,l !lUi 6l-\.8 57· 0.0023 <0,0•::0:,; u 
T\', -30 54 2,~1.3 0.0916 I 73.8 201 929 0.0,34 <0.()(13 u 
T\V-33 0.19 ;;,.35 0:0012 B 16.i J9.5 498 0.514 C.0157 
TW-JJ :u -, ' "', ...... 0.0012 13 I,'' 39.4 502 0.506 c.c 1.5 
TW-)3 0.64S 2H, OOOJ -,~. I 4U 5:.5 0.556 G.(l 
T\V-.14 .)_(l(j 112 0.0(.)J i l.) : :?().2 161 j 858 <O:OCC5 u <:(i t\)Oi u 
TW-:\5 (1.49 I~ 8 0.0OJ ! u I 44.5 Ill J l ,2i{) <O.OOC5 u ,::-(i_(l(iGi IJ 
TW-J5 :U4 17.1 0.()()2 I 1) ! 40.S I l 2 I.]}() <0.003 

,, 
~ <C:.C·1 I' .. , 

·1v;.J7 ·) ,35 D, 0.162 63.6 4(1i J 1,29;) 0.05]7 HI 
·TV,-38 •).15 3.Sl o.oo:n i 1-'- 15.2 7 5.9 594 0.!55 <Ci 0,:,21 u 
TW-J9 ,13~ I 25.8 0.125 99,4 5;;7 I 1.5[):) 0,0'.28 C.166 
n1.:.40 5J i 49.4 0.282 205 696 2.180 0.0461 ,1_44 

T\'i-4] 4 < .v I 3-·l~ 0.IJ 1,1} 441 l,(i!D 0.0059 G.il212 
T\V.43 ]1).4 ,- . 

I.~ 0.343 i i 176 '..l0-1 1,97[} 0.0695 2.34 
n,;.44 2 4 12 2 0.0007 i B 3:.6 90 965 0.0014 3 G.C49<; 
T\V-45 C•.4 15 i 0.0003 ! 8 I 44.J J i•J J l,120 J 0.0017 3 0.0}45 

TW-48 ()09 4.4! O.OOJ i 1} I i7.J 63.8 J 518 J O.G028 u O.C·Ul ,...; 

T\V-49 '.lll <:.H 0.0015 B i i9.4 74.5 610 0.00JI =~ <,:► ,)O: 
TW-50 :).-'.2 13 I o.o:91 I 70 .. 'l ,·-..,.)/ 1,230 0.0024 3 CC-169 
'J"\'i-53 0,16 !;12 0.115 I :-;:,4 4-· ·~ l,-'-30 J 0.0049 3 <1),,})J 

TW-54 0.2 22 5 0.0849 84.4 40:; 1,:i'JO J 0.C056 ' t).0,;-2 
·p,;.54 0.2 ~1.3 0.085 775 490 1,350 J 0.0053 ,-__,,,:•961 

J'\'.'-55 D.P ID.~ 0.0413 4 .6 252 1,290 J 0.003 3 <0:)03 
T\',-55 0.2(1-' IU 2 0.[2 .!2 259 1.:;20 <C.'103 IJ <I.DI 
TW-56 0,E i.~ I 0.00067 \ H 29.: 128 687 O.C027 3 ' 

1:i.1)268 
'[\l,:.5; '.Jl.S 6.l I 0.00[2 t B n.9 72.5 792 0,0026 a <-'.) (),'.)} 

TW-59 ll.11 ~'.!'.,5 I 0.0J21 48 . .l 2'·S 1.2JO O.C026 3 <\.) ·.">OJ 
'f\'i.(,0 0,1 :4 I 0.00037 . B 35.4 69.5 1,18() <C (01 u ' ,:, '~·•) s .~ B ' 
T\','-61 D ~7 !6 j 000!)57 1 P. J?.5 98 J 1,180 <C.C!ll u <'.') JC/_:-
TW-61 -'.l.SIS 15 ~ i <0.002 1 ·~· 1'73 97.5 1,2or, •~C.C1)3 IJ 0.01 
T\1.:-,,2 0 12 11 ;, ! 0.0456 60.7 319 l,360 0.0077 3 <·) ,}J3 

TV.-'~62 -~ IJ IIS 0_(),454 ! t-0.~ 3~ 5 J ,: ~-'.I 00029 LI i <("1_1·_1(<3 

Goldor Associates 



• ~ ov::mber 2 3, 2. ')07 

Loca :ion 

RE '-fEDL\ TION GOAL 
Surface ' \ 'a tf'r.'[fntr~nl 

Efib en1 I 
Eftl ;cn1 2 
Efll :.i en1 3 

Socia Down 
Soda D:> w:1 Weir 

S:ida Up 
":), <: inlet 

Not,s . 
.. _ .. Not applicnbl e 
na: r.ot analyzed 

1 - Tiie result is an 
e.;; trrr,ated valu~. 

UJ • The analyle w a:; 

analy zed for bt:1 was :101 

dclcc1cd. TI1e reported 
~ua;i:ita.tion limit is 
lpp:·oximali: .1nd n:ay be 
inaccurate or i1::prec1sc 
U • The an :. ly:~ was no t 
:ictccl~ at the metl:od 
:Jctccl1cn i1r-r.it 

:c-:1,;)sphoru s 
(Total ) ?ot.i~siurn 
(mg;:.) Q (q ;/L) 

0.76 7,71 
0.7(> 7,95 

0.76 7.95 

O.o7 I !3.S I 
0.1 1 8.05 

OOR i 8.09 
0 75 10 5 

• TABLE 7 

Anal:,;ticul Resi:lts for 20')" .Samp:e Rcunc 

' I 
Sd ~r.ium S(1<li um Su lfa;~ 

I Q (mgill Q /:11g.1L;, (mg/L1 Q 

:, 05 

0 f1 J26 I 31 123 
•'.l.•) 13 I ' , .1 - 122 
f•.0124 135 l '" ... ,. 
0 011 2 J. 53.9 116 .l 
O.OC, I B 26.3 38 

:} (.,,)(14 2 B 21.6 .16.5 
r, t:JC7 1 ~ :11) 123 

Golder Associates 

Toral ! 
Dis.olveL.!. 

I Solids Va·:1 11diurr. 
(mg.'L) Q I (ntgll.. ) 

i 

' 

l 953 'Hi l :i:} 

i 9;;;. ·~• tllF, l 
! 97C• ():j \ i, j 

976 J 0 ,: .. ) 24 

I ::72 tJ 002 
I 

5.50 I ~, ,)} I 7 I 
I 

-l,o20 ! C0 18{i 

Zinc 
Q •)ng/L) 

I 

I 1.)i.26 
i :}. ·) 241 

I 
:) _)2.4 

B I ,:).()03 1 

8 <O.oo:; 

B <0.00j 
(1.0295 

Q 

B 
u 
u 

• 913- 1 JG l.605:\ 
h .. ge '.) of9 



• • November 28, 20,)7 TABLE 8 

Ccnstttuent Concentra:io:t Tnrnds at Poin: of Compliance Wells .tlld Soda Creek 

Location I Formation I Cndmittm I Fluoride ' Mnngancse I Nitrate a~~ I Selenium 
'Remediation Goal (m12/L) 0.005 4 0.18 10 0.05 
Grou ndwn te1· 

; P·roduction Wl!IJS 

iPW-01 UBZiLBZ I ¢::>N ¢:!>Y ¢::>y ¢::>Y I ¢:!>Y 

PW-02 -__,BZ.ILBZ I OY ¢:>Y I ¢;)\I ~y I ¢)y 

PW-03 l'BZ/LBZ ! ¢;)y ¢:!>Y I ¢;>y ¢:!> y f c::> y 
I 

Southern Plant Fence Linc 
' 

TW-20 lJBZ ¢:;>N fr y ¢:!> y t"N : ~N 
T\1/-34 LBZ ¢:!> y ¢;) y ¢:> N ¢) y ¢)y 

TW-35 LBZ ¢::>Y ¢:>Y ¢;))' ¢))" ¢) y 

TW-39 UBZ ¢::> N fi y ¢:!>\' 1: N I ¢:!> ~ 

! 

Southern Boundary I I 

T\V-53 i UBZ ¢:>y ¢:;,y ¢::>Y 1:-Y JJ. r-; 

TW-54 1 UBZ ¢:;>y lJY ¢;)\' {' y 
j -0- N 

T\V-55 I Ul3Z ¢;)\' ¢:>\' ¢:!>\' t" y '[)' y 

Mormon A Spri,~g b I 
:JBZ 11:,.- ¢:;> y ¢::) y 1: y ¢):-,/ 

:·fai:ris Welt UBZ ¢:!>\' ¢:;,y ¢:!>\' 1: y JJ. N 

Surface Watcr/Effiuent Discharge 

Soda Creek : 
·cpstrea.m cf Effluent Discharge I ¢:>Y ¢:>\' fr y ¢:!> y ¢:>Y 

Dov,-,stream ofE~flue:it Disd:arg~ i ~y ~y OY ¢:>y ¢:>)' 

E:tluent Discharge ¢:!> ¢:!> ¢:> ¢:> ¢!> 

' Const1:uents 1rc'.'Jded fo r lllustn.:ivc pu:-poses or · y, r;o rerr.eca:ion goil 

P~opos·:d ;dtcr:ia:ivc point cf com;,liancc rm Harris well 
¢;) Conccntmtion;; rclati,,0:>• '.":"ble O', crnll h the pa,;I 5 ~•ears (200~ to 2(• ~17) 
D, Concentration .; dc::-e::iscc c>vcra: : in the past 5 :,-ea~s (2002 to 200i) 

fr Concentration~ increased overall in '.he past 5 ye2.rs (2002 '. -:> 2C•f!'7) 
y EqJal to or ;e;;s than E?A Re:-necliat·on Coal in Ju :-c- 2001 
l'i Greater tha1: EPA R::mecl i:w::m Go11 : in June,()07 

Golder Associates 

I 

• 913 - ll J ISCSA 
Page l o:· l 

I Chloride• 1 ~folybdenum • I Sulrale • I 
nhr n.ia n,.a 

fr il' ¢;) 

fr il' ¢:!> 

fr il' ¢:!> 

¢:!> fr {' 

¢:!> ¢) ¢;) 

¢:!> ¢:!> ~ 

¢;) .J. r· 

Ii 
fi ¢) ('- !l 

¢;) '[)' ¢;) I 
I 

fr ¢:!> {· i 
I 

fr il' t." l 
fr ¢:!> ('-

I 
I 
; 

'· 
¢!> ~ ¢;) l. 

¢;) ¢:> ¢:> ! 
¢;) ¢:> ¢:!> 

I 

I 

I' 
I 



• • TARLE9 

Consn ucnt Ccn~cntr,,tion Trends at Ot her We: Is ::t:id Spriq;.s 

Locatio n I Formation C:ulrnium I fluoride Mane:anese I :'llitrate as N , Selenium 1 

NW Pond 
T\:1/ -29 I UBZ ¢:> I ¢:, ¢;, ¢:> ! ¢> 

T\V- [6 j UBZ ¢:> I ·~ ~ fr I -0, 

T\V-17 I UBZ ¢:> I ~ 1t ¢:> i ¢:> 
I I 

T\'i-1& LBZ ¢> I .:::, ~ ¢!> I ¢> 

' 
Old UFS Pond Area I f 
TW-57 UBZ ¢:> ~ ~ ¢:> l ¢:> 

TVi-22 UBZ ¢:> I ¢:) -0- ¢:, 1 ..[], 

T\'i-24 UBZ ¢> ! fr ¢¢· il' I -0, 

TW-37 ' UBZ ir I I} ~ fr l ..[], 

TW -45 I LBZ ¢> I ¢:, -0, ¢> I ¢:, 

I I 

UFS Piles Area ! ! t 

T\V-48 l UEZ ¢> I .:::, «- 1r ' ~ 

T\'i-49 I UBZ ¢> ¢!> ¢;: ¢:> I ¢:, 

TW-50 I UBZ -6 I ¢:) '\I ¢> t ¢:> 

! , I 

Old 1-lvdrocla rifier I \ 
T\V-4C, I UBZ ¢> ¢:) ~ ii' -~ 
TW-43 I L'BZ ¢:> .:::, ~ ¢> -0 
TW-44 I L!3Z ¢:, ¢:) ¢;> ¢:, ¢:> 

I ' 
Spr-ine,6 I ! 
Ho mcsr~at.l Spring I L'BZ ¢> ' ~ ~ u ~ 

Morron A Spnng I UBZ fr .:::, ~ 0 .J 
~ Cc n<:-emntiom rel,tively m ;;,k 0v:ra ll in the past 5 years (20fo 2 ,::, ;;:o:n) 
.J. C'cnccntrations cccrc3:Sed ovc:~all m 1:,c past 5 years (20C2 :o 2007) 
·') Ccncenrr.)li,,n; m: re.,sd overall r, :Ile J.1s1 5 rear, a:,;,2 r.o 20C7l 

Golcer Associates 

I Chloride Molvbdenum , 

~ ¢:> 

12' ¢:> 

-0- -~ 
¢> ¢:> 

¢:> ¢:> 

¢:> ,'.I. 

'fr ¢:> 

'(' ,)' 

¢;, ¢> 

¢:> .J. 
¢> ~ 

1: ~ 

1: ¢:> 

~ -0-
¢;, ~ 

¢;, .:::, 

¢:) ~ 

• 013-l 101. C<lSA 
Page I <Jf I 

Sulfa:jj 
¢:, 

¢:> 

.~ 
~ 

¢:> 

¢:> 

-~ 
'U" 
¢:> 

¢:> 

¢:> 

'U" 

'it 
¢:> 

il 

~ 

1 



• • Novem·::ie, 25, 2007 TABLE to 

2007 Re s·J!ts Com?ared to Remedia tioc Goals 

Cadmium Fluoride Ma.nganese 
Location (mg/I..) Q (m2/L) Q (mf!/L) Q 

RE.MEDIA.TIO:'\ GOAL 0.005 4 0.18 

Groundwater 

Harr:s \Ve!J 0.00032 .B 2.54 0.0026 B 
PV.i-0 L 0.0314 0 .89 <0.0007 lJ 

P\.V-02 0.0016 B 0.46 <0.0007 u 
PW-03 0.0014 B 0.21 <0.0007 u 
PW-04 <0.0003 u 0.41 <0.0008 u 
T\V-20 0.0068 2.05 J <0.0009 u 
T\V-20 ~Dupli:;ate} 0.-0052 3.09 J <0.00(17 u 
T',V-3.G. <0.0003 u 0.6 J 0.222'" 
T\V-35 <0.0003 u <0. 1 UJ 0. i5E 
TW-3 5 (Sf:::it) <0.0002 u <1 u 0.: 5 t 
T\.V-39 0.0093 3 .)L UJ <C.0007 UJ 
T'N-53 <0 .0006 u 2.92 UJ <0. 0007 j UJ 
T\V-54 <0.0006 u 3.66 UJ <0.0007 I UJ 
T\V-54 (duplicate) <0.0006 u J.6S UJ <0. 0007 l UJ 
T'vV-55 <0.0006 u 0.26 UJ <0.0007 I UJ 
n ,v.55 (s~Li '.) <0.0002 u ,. l u <0.00 1 UJ 
Surface Water 

Soda Dow7! <0.0006 l 0.71 O. i 14 

Soda lip <0.0006 u 0.51 0 i25 

Note: Results in bc '.d indic.i:e remediation goa l is exc::eded. 

+- na tural bn~kgrm.md 

Golder Associates 

Nitrate and 
~itrite as N 

{mg/L) Q 
10 

8.96 
4.56 

3.74 

3.64 

4.23 
10.5 
11.4 

0.034 

0.02: 

<0.01 u 
9 56 
7 _ 15 
o-,. I 

9.69 
4.1 5 
3.88 

0.993 

0.304 

• 913-1101.605A 

Page l of l 

Selenium 
{mg/L) Q 

0.05 

0.123 

0.0167 

0.0064 

0.0043 
0.003 u 
0.0847 

0.0798 
0.00 11 
0.003 u 

<0.002 u 
0.125 

0.115 

0,0849 

0.085 

0.0413 

012 

0.0112 

0.00042 B 
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September 30, 2007 

Mr. Lee Godfrey 
City of Soda Springs 
9 West 2nd South 
Soda Springs, ID 83276 

Sprague Environmental LLC 
P.O. Box 284 

Soda Springs, Idaho 83276 
(208) 547-3210 

(208) 547-0259 FAX 

Re: Evergreen Monitor Well Sampling 

Dear Lee: 

The four monitor wells located on the Evergreen facility were sampled on May 28, 2007. 
The results of the analysis are presented in this letter . 

Sampling 

Each monitor wells was sampled using a clean Teflon bailer. The depth to ground 
water was measured and at least three casing volumes of water were removed prior to 
collecting the samples. When the sample bottles were filled the temperature, pH and 
conductivity of the ground water was measured in the field. This information was 
recorded on a field sampling form for each well. The samples that were analyzed for 
dissolved constituents were filtered in the field using a disposable 0.45 micron filter. 
Copies of the field sampling forms are attached. The sample bottles were sent to ACZ 
Laboratories in Steamboat Springs, Colorado under chain of custody for analysis. 

Laboratory Analysis 

The analytical results for each sample are attached. All of the analyses were completed 
within the EPA recommended holding times with the exception of pH. The laboratory 
completed the pH analysis even though the holding time had expired. 

There are a few qualifications noted in the report. The data qualifiers are discussed 
below . 
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EV-1 

Silver, dissolved - Recovery for either the spike or spike duplicate was outside of 
the acceptance limits, however, the RFD was within the acceptable limits. 

Fluoride - Relative Percent Difference (RFD) was not used for data validation 
because the sample concentration is too low for accurate evaluation (<1 OX 
MDL). 

Nitrate/Nitrite as N - Relative Percent Difference (RFD) was not used for data 
validation because the sample concentration is too low for accurate evaluation 
(<10X MDL). 

Total suspended solids - Relative Percent Difference (RPO) was not used for 
data validation because the sample concentration is too low for accurate 
evaluation (<1 OX MDL). 

EV-2 

Silver, dissolved - Recovery for either the spike or spike duplicate was outside of 
the acceptance limits, however, the RFD was within the acceptable limits. 

Fluoride - Relative Percent Difference (RFD) was not used for data validation 
because the sample concentration is too low for accurate evaluation (<10X 
MDL). 

Nitrate/Nitrite as N - Relative Percent Difference (RFD) was not used for data 
validation because the sample concentration is too low for accurate evaluation 
(<10X MDL). 

Total suspended solids - Relative Percent Difference (RPO) was not used for 
data validation because the sample concentration is too low for accurate 
evaluation (<10X MDL). 

EV-3 

Silver, dissolved - Recovery for either the spike or spike duplicate was outside of 
the acceptance limits, however, the RFD was within the acceptable limits. 

Fluoride - Relative Percent Difference (RFD) was not used for data validation 
because the sample concentration is too low for accurate evaluation (<1 OX 
MDL). 

Nitrate/Nitrite as N - Relative Percent Difference (RFD) was not used for data 
validation because the sample concentration is too low for accurate evaluation 
(<10X MDL) . 
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Total suspended solids - Relative Percent Difference (RPO) was not used for 
data validation because the sample concentration is too low for accurate 
evaluation (<10X MDL). 

EV-4 

Silver, dissolved - Recovery for either the spike or spike duplicate was outside of 
the acceptance limits, however, the RFD was within the acceptable limits. 

Fluoride - Relative Percent Difference (RFD) was not used for data validation 
because the sample concentration is too low for accurate evaluation (<10X 
MDL). 

Nitrate/Nitrite as N - Relative Percent Difference (RFD) was not used for data 
validation because the sample concentration is too low for accurate evaluation 
(<10X MDL). 

Total suspended solids - Relative Percent Difference (RPO) was not used for 
data validation because the sample concentration is too low for accurate 
evaluation (<10X MDL). 

The qualifiers discussed above do not decrease the quality of the data from the analysis 
of the samples collected during this sampling event. This data is usable and meets the 
data quality requirements of this project. 

Water Quality 

The locations of the monitor wells at the Evergreen site are shown in Figure 1. The 
ground water elevations for each monitor well are also shown. Figure 1 also shows the 
estimated potentiometric levels across the site. 

The analytical results for each well are shown in Tables 1-8. Tables 1-4 compares the 
analytical results for each well to the Idaho Ground Water Quality Standard and Tables 
5-8 compares the analytical results for each well to the Risk-Based Concentrations 
(RBC) used in the Kerr-McGee Chemical LLC CERCLA investigation. The 
concentration trends with time are shown in Figures 2-5. Figure 2 presents the total 
manganese trend, Figure 3 presents the total molybdenum trend, the total vanadium 
trend is shown in Figure 4 and the nitrate/nitrite concentration trend is shown in Figure 
5. The water quality found in each monitor well is discussed below. 

EV-1 

The water quality of the water from this well for all of the sampling events is shown in 
Table 1 and compares the measured concentrations to the ground water quality 
standard. The nitrate+nitrite concentration has decreased and is currently less than the 
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primary drinking water standard of 10 mg/I. A possible source of nitrate+nitrite observed 
in this well is the agricultural field located to the north of the well. This well is not in an 
area within the former plant where the water could have been impacted by the operation 
because it is off-gradient from the processing area as shown by the potentiometric map 
(Figure 1 ). The water quality of this sample exceeds the secondary ground water 
quality standard for TDS. The total and dissolved concentrations of aluminum, barium 
and manganese were observed at concentrations smaller than the primary or secondary 
standard. The concentrations remaining metals that have either primary or secondary 
standards were smaller than the standards and the detection limit for that metal. 

Table 5 compares the measured metals concentrations from the sampling events to the 
RBC for each metal. The constituents exceeding the RBC at EV-1 in the May 2007 
sample are total and dissolved molybdenum and total and dissolved vanadium. 

The total manganese concentration trend is shown on Figure 2. This trend continues to 
show decreasing concentrations and the total manganese concentration is smaller than 
the secondary ground water standard (0.05 mg/I) and the RBC (0.18 mg/I) for 
manganese. The total molybdenum and total vanadium concentration trends are shown 
in Figures 3 and 4, respectively. Both concentration trends are decreasing with time 
from November 2003 to September 2004 with a slight increase in the concentration of 
both metals from September 2004 to March 2005 and then decreasing from March 2005 
to June 2006. The total molybdenum concentration has continued to decrease from 
June 2006 to May 2007, but the total vanadium concentration increased from June 2006 
to May 2007. The nitrate+nitrite concentration has been decreasing with time since 
March 2005 and is shown in Figure 5. 

EV-2 

Table 2 compares the water quality observed in EV-2 and compares these results to the 
ground water quality standard. The water quality of the June 2006 sample does not 
exceed any of the primary ground water quality standards, but the water quality of this 
sample exceeds the secondary ground water quality standard for TDS and total 
aluminum. The dissolved aluminum concentration is smaller than the secondary ground 
water quality standard. The total and dissolved concentrations of the following metals 
that have primary or secondary ground water standards were observed at 
concentrations smaller than the primary or secondary standard: aluminum (dissolved 
only), barium, and manganese. The concentrations remaining metals that have either 
primary or secondary standards were smaller than the standards and the detection limit 
for that metal. 

Table 6 compares the measured metals concentrations from the sampling events to the 
RBC for each metal. The constituents exceeding the RBC at EV-2 in the May 2007 
sample are total and dissolved molybdenum. 

The total manganese concentration trend is shown on Figure 2. This trend continues to 
show decreasing concentrations and the total manganese concentration is smaller than 
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the secondary ground water standard (0.05 mg/I) and the RBC (0.18 mg/I) for 
manganese. The total molybdenum and total vanadium concentration trends are shown 
in Figures 3 and 4, respectively. Both concentration trends are decreasing with time 
from November 2003 to June 2006. Figure 5 shows that the nitrate+nitrite 
concentration has not changed significantly with time and the concentration is less than 
the primary drinking water standard (10 mg/I). 

EV-3 

Table 3 compares the water quality observed in EV-3 and compares these results to the 
ground water quality standard. The water quality of the May 2007 sample does not 
exceed any of the primary ground water quality standards. However, the water quality 
of this sample exceeds the secondary ground water quality standard for pH, TDS, total 
aluminum and total manganese. The dissolved aluminum and manganese 
concentrations are smaller than the secondary ground water quality standards. The 
total and dissolved concentrations of the following metals that have primary or 
secondary ground water standards were observed at concentrations smaller than the 
primary or secondary standard: aluminum (dissolved only), barium, and manganese 
(dissolved only). The concentrations remaining metals that have either primary or 
secondary standards were smaller than the standards and the detection limit for that 
metal. 

Table 7 compares the measured metals concentrations from the sampling events to the 
RBC for each metal. The constituents exceeding the RBC at EV-3 in the May 2007 
sample are total and dissolved molybdenum. 

The total manganese concentration trend is shown on Figure 2. The total manganese 
concentration is decreasing over time from September 2004. The total molybdenum 
and total vanadium concentration trends are shown in Figures 3 and 4, respectively. 
The total molybdenum concentration trend is decreasing with time from November 2003 
to May 2007. The total vanadium concentration is decreasing with time from November 
2003 to March 2005, then increases slightly from March 2005 to June 2006 and then 
decreases to May 2007. The nitrate+nitite concentration trend with time shown in 
Figure 5 indicates that the nitrate+nitrate concentration has been decreasing since 
March 2005 and is smaller than the primary drinking water standard of 10 mg/I. 

EV-4 

Table 4 presents the water quality observed in EV-4 and compares these results to the 
ground water quality standard. The water quality of the May 2007 sample does not 
exceed any of the primary ground water quality standards. The water quality of this 
sample exceeds the secondary ground water quality standard for TDS. The total and 
dissolved concentrations of aluminum, barium and manganese that have primary or 
secondary ground water standards were observed at small concentrations (smaller than 
the primary or secondary standard) or below the method detection limit. The 
concentrations remaining metals that have either primary or secondary standards were 
smaller than detection limit for that metal. 
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Table 8 compares the measured metals concentrations from the sampling event to the 
RBC for each metal. The constituents exceeding the RBC at EV-4 in the May 2007 
sample are and total and dissolved molybdenum and total and dissolved vanadium. 
The total manganese concentration trend is shown on Figure 2. The total manganese 
concentration is decreasing over time from September 2004. The total molybdenum 
and total vanadium concentration trends are shown in Figures 3 and 4, respectively. 
The total molybdenum concentration trend is slightly decreasing with time from July 
2004 to May 2007. The total vanadium concentration is decreasing with time from July 
2004 to March 2005, then increases slightly from March 2005 to June 2006 and then 
decreases again to May 2007. Figure 5 shows that the nitrate+nitrite concentration has 
been decreasing since March 2005. 

Ground Water Elevation 

The ground water elevation trend for each monitor well with time is shown in Figures 6-9 
and the data is shown in Tables 9-12. The ground water elevation trends with time for 
monitor wells EV-1 and EV-2 shown on Figures 6_ and 7, respectively, are almost 
identical and show a recharge trend (increasing ground water elevations) from 
November 2003 to July 2004, then decreasing ground water elevations from July 2004 
through December 2004, then a recharge trend from December 2004 to June 2006 and 
then decreasing ground water elevations through May 2007. The ground water 
elevations in EV-3 (Figure 8) and EV-4 (Figure 9) show decreasing ground water 
elevations from July 2004 to December 2004, then increasing ground water elevations 
from December 2004 to June 2006 and then decreasing ground water elevations 
through May 2007. 

The potentiometric levels shown in Figure 1 indicate that the ground water flow direction 
is west to west-southwest. The ground water elevation in EV-4 is lower than expected. 

Recommendations 

It is recommended that this letter and the attachments be submitted to the Idaho 
Department of Environmental Quality (IDEQ). I am also available to discuss this 
information with them if you think this discussion is necessary. 

A reduced analyte list is recommended and this list should be prepared and approved 
by IDEQ prior to the next sampling event. The propose analyte list is shown in Table 
13. The following analytes are proposed to be removed from the list because they have 
either been detected at concentrations significantly below any standard or have not 
been detected while conducting the investigation: arsenic, barium, cadmium, 
chromium, cobalt, copper, nickel, and silver. The proposed list includes the general 
chemistry parameters and metals that have been detected in the past. 
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Thank you for the opportunity to work on this project. If you have any questions 
regarding this information or the sampling program, please contact me. 

Sincerely, 
SPRAGUE ENVIRONMENTAL LLC 

Scott B. Sprague, P.E. 
Principal/Owner 

SBS:sbs 

Attachments 
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• Table 1 

City of Soda Springs - Evergreen Facility 
EV-1 Analytical Results 

Idaho Ground 
Water Quality 

Standard 29-Nov-03 15-Jul--04 29-Sep-04 26-0ec-04 20-Mar-05 2-Jun-06 28-May-07 
Constituent l!!!9ill l!n9l1l l!!!9ill f!l!9ill f!l!9ill f!l!9ill l!n9l1l f!l!9ill 

Alkalinty Bicarbonate as CaCO, 385 402 369 412 363 381 353 

Alkalinty Carbonate as CaCO, <2 <2 <2 <2 <2 23 <2 

Total Alkalinity as CaCO3 385 402 369 412 363 404 353 
Chloridem 250 62 51 51 .5 50 49 56 46.9 
Conductivity @ 25 C 1040 umhos/cm 1130 umhos/cm 1160 umhos/cm 1 190 umhos/cm 1080 umhos/cm 
Fluoride111 4 0.3 0.2 0.3 0.2 0.3 
Nitrate+Nitrite111 10 1 9.5 3.5 6 
pHl'l 6.5-8.5 8.0 7.8 7.4 7.5 7.7 
Tos12> 500 20 639 670 740 740 
Sulfate12l 250 126 110 116 113 119 147 124 
Turbidity 770NTU 88.9 NTU 46.6 NTU 101 NTU 59.9 NTU 2.0 NTU 1.2 NTU 
Aluminum, total21 0.2 4.1 4. 4 0.19 0.04 
Aluminum, dissolved 0.2 NA NA <0.03 <0.03 <0.03 <0.03 <0.03 
Arsenic, tota1(1l 0.05 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 
Arsenic, dissolved 0.05 NA NA <0.04 <0.04 <0.04 <0.04 <0.04 
Barium, totaJ1'l 2 0.154 0.069 0.053 0.075 0.059 0.042 0.04 
Barium, dissolved 2 NA NA 0.034 0.039 0.036 0.041 0.038 
Cadmium, totaI111 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Cadmium, dissolved 0.005 NA NA <0.005 <0.005 <0.005 <0.005 <0.005 
Calcium, total 109 137 114 118 120 115 114 
Calcium, dissolved NA NA 98.7 108 104 111 105 
Chromium, total') 0.1 NA 0.01 <0.01 <0.01 <0.01 <0 .01 <0.01 
Chromium, dissolved 0.1 NA NA <0.01 <0.01 <0.01 <0.01 <0.01 
Cobalt, total <0.01 <0 .01 <0.01 <0.01 <0.02 <0.01 <0.01 
Cobalt, dissolved NA NA <0.01 <0.01 <0.01 <0.01 <0.01 
Copper, totaI11> 1.3 0.03 0.01 <0.01 <.0.01 <0.02 <0.01 <0.01 
Copper, dissolved 1.3 NA NA <0.01 <0.01 <0.01 <0.01 <0.01 
Magnesium, total NA NA 39.6 41.2 41 .2 40.7 39.6 
Magnesium, dissolved 37.6 37.4 35.2 38.2 37.8 39.6 38.3 
Manganese, tota1C2) 0.05 .734 0;191 0.134 0.227 0.08 0.038 0.024 

• Manganese, dissolved 0.05 NA NA 0.019 0.028 0.024 0.024 0.029 
Molybdenum, total 0.92 0.74 0.73 0.75 0.76 0.71 0.66 
Molybdenum, dissolved NA NA 0.72 0.74 0.70 0.68 0.65 
Nickel, total 0.02 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

/ Nickel, dissolved NA NA <0.01 <0.01 <0.01 <0.01 <0.01 
Potassium, total NA NA 9.2 10.3 9.3 8.4 8.1 
Potassium, dissolved 9.1 9.2 8.1 9.0 8.6 8.2 7.6 
Silver, totalm 0.1 <0.005 <0.005 <0.005 <0.005 <0 .005 <0.01 <0.01 
Silver, dissolved 0.1 NA NA <0.005 <0.005 <0.005 <0.01 <0.01 
Sodium, total NA NA 80.9 83.9 80.1 76.4 71 .6 
Sodium, dissolved 84.5 81 .7 73.7 82.3 74.5 75.9 70.3 
Vanadium, total 1.230 1.090 1.040 1.070 1.140 0.937 0.978 
Vanadium, dissolved NA NA 0.980 1.030 1.000 0.911 0.927 

Shaded area indicates an exceedence of the Idaho Ground Water Quality Standard 
(1 ) IOAPA 58.01 .11 - Ground Water Quality Rule, primary standard 
(2) IDAPA 58.01. 11 - Ground Water Quality Rule, secondary standard 

' 
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• Table 2 

City of Soda Springs - Evergreen Facility 
EV-2 Analytical Results 

Idaho Ground 
Water Quality 

Standard 29-Nov-03 15-Jul-04 29-Sep-04 26-Dec-04 20-Mar-05 2-Jun-06 28-May-07 

Constituent !!!!9ill !!!!9ill !!!!9ill fmgfil fmgfil fmgfil fmgfil fmgfil 

Alkalinty Bicarbonate as CaCQ, 398 430 406 417 390 329 379 

Alkalinty Carbonate as CaCQ, <2 <2 <2 <2 <2 <2 <2 

Total Alkalinity as CaCO3 398 430 406 417 390 329 379 

Chloride12I 250 50.4 47.1 45.6 44.8 39.0 41.2 33.9 
Conductivity @ 25 C 862 umhos/cm 1040 umhos/cm 889 umhos/cm 884 umhos/cm 1020 umhos/cm 915 umhos/cm 928 umhos/cm 

Fluoride11I 4 0.3 0.2 0.2 0.3 0.3 0.2 0.2 

Nitrate+Nitrite111 10 3.88 3.45 3.61 3.60 3.54 4.71 3.43 
pHl2I 6.5-8.5 7.3 7.8 7.7 8.3 8.1 

Tos<2I 500 ~ ~ 600 .58Q 580 
Sulfate<2I 250 86.9 74.0 85.0 79.8 74.0 77.6 71.9 
Turbidity 690 NTU 928 NTU 445 NTU 305 NTU 341 NTU 9.2 NTU 1.5NTU 

Aluminum, totafl 0.2 33.00 27.10 18.3 14.2 1.59 .63 
Aluminum, dissolved 0.2 NA NA <0.03 <0.03 <0.03 <0.03 <0.03 

Arsenic, totaI<II 0.05 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

Arsenic, dissolved 0.05 NA NA <0.04 <0.04 <0.04 <0.04 <0.04 

Barium, totaI<II 2 0.230 0.169 0.158 0.139 0.139 0.061 0.053 
Barium, dissolved 2 NA NA 0.049 0 .051 0.048 0.050 0.048 

Cadmium, tota1<II 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Cadmium, dissolved 0.005 NA NA <0.005 <0.005 <0.005 <0.005 <0.005 

Calcium, total 121 137 142 129 147 111 113 

Calcium, dissolved NA NA 101 107 105 105 102 

Chromium, tota1<II 0.1 NA 0.04 0.03 0.02 <0.05 <0.01 <0.01 

Chromium, dissolved 0.1 NA NA <0.01 <0.01 <0.01 <0.01 <0.01 
Cobalt, total 0.02 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Cobalt, dissolved NA NA <0.01 <0.01 <0.01 <0.01 <0.01 

Copper, totaf'I 1.3 0.05 0.02 0.02 0.01 0.01 <0.01 <0.01 
Copper, dissolved 1.3 NA NA <0.01 <0.01 <0.01 <0.01 <0.01 

Magnesium, total NA NA 56.1 51.5 58.0 43.5 43.1 

• Magnesium, dissolved 44.0 40.7 38.8 40.9 40.9 40.5 41.1 

Manganese, totafI 0.05 0.605 0.306 0.289 0.206 0.238 0.024 0.008 

Manganese, dissolved 0.05 NA NA 0.005 <0.005 <0.005 <0.005 <0.005 
Molybdenum, total 0.40 0.37 0.35 0.34 0.36 0.30 0.30 ... ,, 
Molybdenum, dissolved NA NA 0.35 0.34 0.34 0.29 0.29 
Nickel, total 0.03 0.03 0.03 0.02 0.02 <0.01 <0.01 
Nickel, dissolved NA NA <0.01 <0.01 <0.01 <0.01 <0.01 

Potassium, total NA NA 8.1 7.6 8.8 4.5 4.6 
Potassium, dissolved 4 .9 4.7 4.2 4.4 4.3 4.1 3.9 

Silver, totai<21 0.1 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.01 
Silver, dissolved 0.1 NA NA <0.005 <0.005 <0.005 <0.01 <0.01 
Sodium, total NA NA 61.7 60.0 58.7 55.4 50.3 
Sodium, dissolved 70.9 62.3 55.9 58.9 55.3 52.7 49.6 

Vanadium, total 0.280 0.251 0.242 0.226 0.246 0.179 0.187 
Vanadium, dissolved NA NA 0.180 0.181 0.181 0.165 0.173 

Shaded area indicates an exceedence of the Idaho Ground Water Quality Standard 
(1) IDAPA 58.01.11 - Ground Water Quality Rule, primary standard 
(2) IDAPA 58.01 .11 - Ground Water Quality Rule, seccndary standard 

NA - Not Analyzed 
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• Table 3 

City of Soda Springs - Evergreen Facility 
EV-3 Analytical Results 

Idaho Ground 
Water Quality 

Standard 29-Nov-03 15-Jul-04 29-Sep-04 26-Dec-04 20-Mar-05 2-Jun-06 28-May-07 

Constituent l!n9l!l l!n9l!l lm9i!.l lm9i!.l lm9i!.l l!n9l!l l!!!9i!l lm9i!.l 

Alkalinty Bicarbonate as CaCO.. 403 420 399 418 367 374 345 

Alkalinty Carbonate as CaCO.. <2 <2 <2 <2 <2 56 <2 

Total Alkalinity as CaCO3 403 420 399 418 367 431 345 

Chloride121 250 54 48.4 46.3 46.1 48.0 44.5 34.9 
Conductivity @ 25 C 879 umhos/cm 1050 umhos/cm 900 umhos/cm 914 umhos/cm 942 umhos/cm 

Fluoride1'1 4 0.3 0.2 0.2 0.3 0.2 

Nitrate+Nitrite'11 10 5.4 4.6 <0.02 6.08 5.26 
pHl'I 6.5-8.5 7.2 7.7 

TDs1' 1 500 20 630 
Su~ateI21 250 88.5 79.5 78.3 
Turbidity 262 NTU 65.3 NTU 2.4 NTU 

Aluminum, tota/21 0.2 17,20 8.22 0.89 
Aluminum, dissolved 0 .2 NA NA <0.03 <0.03 <0.03 <0.03 <0.03 

Arsenic, tota1<1J 0.05 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 
Arsenic, dlssclved 0.05 NA NA <0.04 <0.04 <0.04 <0.04 <0.04 

Barium, total'1 2 0.164 0.101 0.137 0.102 0.089 0,078 0.059 
Barium, dissolved 2 NA NA 0.050 0.056 0.065 0.057 0,049 

Cadmium, tota/11 0.005 <0,005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Cadmium, dissolved 0.005 NA NA <0.005 <0.005 <0.005 <0.005 <0,005 

Calcium, total 117 115 120 115 142 120 114 
Calcium, dissolved NA NA 101 110 134 107 104 

Chromium, total11 0.1 NA <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Chromium, dissolved 0.1 NA NA <0.01 <0.01 <0.01 <0.01 <0.01 
Cobalt, total <0 .01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Cobalt, dissolved NA NA <0.01 <0.01 <0.02 <0.01 <0.01 

Copper, total1' 1 1.3 0.02 0.02 0.01 0.01 <0.01 <0.01 
Copper, dissolved 1.3 NA NA <0.01 <0.01 <0.01 <0.01 
Magnesium, total NA NA 45.7 44.2 48.9 42.1 
Magnesium, dissolved 42.4 41 .1 35.5 41 .9 44.2 
Manganese, tota/ 21 0.05 o. 0.34 .99 0.344 0..063 

• Manganese, dissolved 0.05 NA NA 0.025 0.016 0.01 1 0.016 
Molybdenum, total 0.44 0.37 0.36 0.35 0.34 0.31 
Molybdenum, dissolved NA NA 0.35 0.35 0.33 0.3 
Nickel, total 0.05 0.04 0.05 0.03 0.03 0.02 
Nickel, dissolved NA NA 0.02 0.02 0.02 0.02 
Potassium, total NA NA 6.1 5.7 6.7 4.6 
Potassium, dissolved 5.0 5.3 4.4 4.6 5.9 4.4 

Silver, total121 0.1 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.01 
Silver, dissolved 0.1 NA NA <0.005 <0.005 <0 .005 <0.01 <0.01 
Sodium, total NA NA 64.1 63.1 69.7 66.4 52.9 
Sodium, dissolved 72.8 65.3 56.4 61 .7 66.1 60.5 51 .8 
Vanadium, total 0.227 0.196 0.216 0.195 0.181 0.352 0.257 
Vanadium, dissolved NA NA 0.159 0.165 0.158 0.325 0.234 

Shaded area indicates an exceedence of the Idaho Ground Water Quality Standard 
(1) IDAPA 58.01 .11 - Ground Water Quality Rule, primary standard 
(2) IDAPA 58.01 .11 - Ground Water Quality Rule, secondary standard 

NA - Not Analyzed 

• 



• Table 4 

City of Soda Springs - Evergreen Facility 
EV-4 Analytical Results 

Idaho Ground 
Water Quality 

Standard 29-Nov-03 15-Jul-04 29-Sep-04 26-Dec-04 20-Mar-05 2-Jun-06 28-May-07 

Constituent im.9l!.l im.9l!.l l!n9fil l!n9fil l!n9fil l!n9fil l!n9fil l!n9fil 

Alkalinty Bicarbonate as CaCO, Not Sampled 427 402 385 373 378 374 

Alkalinty Carbonate as CaCO, Well Not Drilled <2 <2 <2 <2 28 <2 

Total Alkalinity as CaCO3 427 402 385 373 407 374 

Chloride!2> 250 50.0 52.8 46.0 51.0 53.2 41 .2 
Conductivity @ 25 C 1130 umhos/cm 1010 umhos/cm 993 umhos/cm 1060 umhos/cm 1020 umhos/cm 
Fluoride(!> 4 0.2 0.2 0.3 0.2 0.2 

Nitrate+Nitrite11> 10 5.6 6.68 8.18 6.91 
pHlZl 6.5-8.5 7.8 7.2 7,6 8.2 
TDS12> 500 63 6~ 650 
Sulfate12> 250 111 107 133 99.8 
Turbidity 1.4 NTU 0.8 NTU 0.5 NTU 1.9 NTU 
Aluminum , tota1lZl 0.2 0.06 0.08 0.04 <0.03 
Aluminum, dissolved 0.2 <0.03 <0.03 <0.03 <0.03 <0.03 

Arsenic, totaI11> 0.05 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 
Arsenic, dissolved 0.05 NA <0.04 <0.04 <0.04 <0.04 <0.04 

Barium, totaI11> 2 0.066 0.049 0.048 0.052 0.050 0.049 
Barium, dissolved 2 NA 0.045 0.049 0.049 0.046 0.047 

Cadmium, totaI11 > 0.005 <0,005 <0,005 <0.005 <0.005 <0.005 <0,005 
Cadmium, dissolved 0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 
Calcium, total 115 113 115 123 127 120 
Calcium, dissolved NA 107 112 116 114 108 

Chromium, totat1' > 0.1 <0.01 <0.01 <0.01 <0.01 <0,01 <0,01 
Chromium, dissolved 0.1 NA <0.01 <0.01 <0.01 <0.01 <0.01 
Cobalt, total <0.01 <0.01 <0,01 <0.02 <0,01 <0,01 
Cobalt, dissolved NA <0.01 <0.01 <0.01 <0.01 <0.01 
Copper, total' > 1.3 0.02 <0.01 <0,01 <0.02 <0.01 <0.01 
Copper, dissolved 1.3 NA <0.01 <0,01 <0,01 <0.01 <0,01 
Magnesium, total NA 42.8 43.5 46.4 48.7 43,6 

I) 
Magnesium, dissolved 41.6 40.6 42.5 45.6 44.0 41 .5 

Manganese, total2> 0.05 0.045 0 .025 0.019 0.017 0.025 0.017 
Manganese, dissolved 0.05 NA 0.016 0.017 0.015 0.022 0.022 
Molybdenum, total 0.49 0.47 0.47 0.47 0.48 0.44 
Molybdenum, dissolved NA 0.46 0.46 0.45 0.45 0.41 
Nickel, total 0.02 0.01 0.01 0.02 0.01 0.01 
Nickel, dissolved NA 0.01 <0,01 0.01 0.01 <0.01 
Potassium, total NA 5.9 6.3 6.3 7.0 5.8 
Potassium, dissolved 6.3 5.7 6.0 6.2 6.6 5.5 

Silver, tota1!2> 0.1 <0.005 <0.005 <0.005 <0,005 <0,01 <0,01 
Silver, dissolved 0.1 NA <0.005 <0.005 <0.005 <0.01 <0.01 
Sodium, total NA 73.5 74.4 75.7 76.9 62.9 
Sodium, dissolved 75.7 67.8 71 .8 70.7 71 .8 60.8 
Vanadium, total 0.352 0.333 0.334 0.331 0.499 0.41 
Vanadium, dissolved NA 0.320 0.324 0.316 0.488 0.385 

Shaded area indicates an exceedence of the Idaho Ground Water Quality Standard 
(1 ) IDAPA 58.01 . 11 - Ground Water Quality Rule, primary standard 
(2) IDAPA 58.01 .11 - Ground Water Quality Rule, seccndary standard 

NA - Not Analyzed 

• 



• Table 5 

City of Soda Springs - Evergreen Facility 
EV-1 Analytical Results 

Risk-Based 
Concentration1'l 29-Nov-03 15-Jul-04 29-Sep-04 26-Dec-04 20-Mar-05 2-Jun-06 28-May-07 

Constituent .lm.9ill .(mgfil .(mgfil .(mgfil .(mgfil .lm.9ill .(mgfil .(mgfil 

Aluminum, total 36 11 .00 4.13 2.07 4.74 0.66 0.19 0.04 
Aluminum, dissolved 36 NA NA <0.03 <0.03 <0.03 <0.03 <0.03 
Arsenic, total 0.011 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 
Arsenic, dissolved 0.011 NA NA <0.04 <0.04 <0.04 <0.04 <0.04 
Barium, total 2.6 0.154 0.069 0.053 O.o75 0.059 0.042 0.04 
Barium, dissolved 2.6 NA NA 0.034 0.039 0.036 0.041 0.038 
Cadmium, total 0.019 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Cadmium, dissolved 0.019 NA NA <0.005 <0.005 <0.005 <0.005 <0.005 
Chromium, total 0.36 NA 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Chromium, dissolved 0.36 NA NA <0.01 <0.01 <0.01 <0.01 
Cobalt, total 0.91 <0.01 <0.01 <0.01 <0.01 <0.01 
Cobalt, dissolved 0.91 NA NA <0.01 <0.01 
Copper, total 1.4 0.03 <.0.01 <0.01 
Copper, dissolved 1.4 NA <0.01 <0.01 
Manganese, total 0.18 0. 34 0. 2 0.024 
Manganese, dissolved 0.18 NA 0.028 
Molybdenum, total 0.18 0.92 0.75 
Molybdenum, dissolved 0.18 NA NA 0 74 
Nickel, total 0.73 0.02 0.01 <0.01 <0.01 <0.01 <0.01 
Nickel, dissolved 0.73 NA NA <0.01 <0.01 <0.01 <0.01 
Silver, total 0.18 <0.005 <0.005 <0.005 <0.005 <0.01 <0.01 
Silver, dissolved 0.18 NA NA <0.005 <0.005 <0.01 
Vanadium, total 0.26 1.230 1.090 .070 1.140 0.937 
Vanadium, dissolved 0.26 NA NA .03 1. 

•✓ 
Shaded area indicates an exceedence of the risk-based concentration 
(1) SAIC; Draft Human Health and Ecological Risk Assessments for 
Kerr-McGee Chemical Corporation; Soda Springs, Idaho; October 1993. 

NA - Not Analyzed 

• 



• Table 6 

City of Soda Springs - Evergreen Facility 
EV-2 Analytical Results 

Risk-Based 
ConcentrationC'l 29-Nov-03 15-Jul-04 29-Sep-04 26-Dec-04 20-Mar-05 2-Jun-06 28-May-07 

Constituent i!!!9fil i!!!9fil .(mgfil .(mgfil .(mgfil .(mgfil .(mgfil .(mgfil 

Aluminum, total 36 33.00 27.10 22.6 18.3 14.2 1.59 0.63 
Aluminum, dissolved 36 NA NA <0.03 <0.03 <0.03 <0.03 <0.03 
Arsenic, total 0.011 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 
Arsenic, dissolved 0.011 NA NA <0.04 <0.04 <0.04 <0.04 <0.04 
Barium, total 2.6 0.230 0.169 0.158 0.139 0.139 0.061 0.053 
Barium, dissolved 2.6 NA NA 0.049 0.051 0.048 0.050 0.048 
Cadmium, total 0.019 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Cadmium, dissolved 0.019 NA NA <0.005 <0.005 <0.005 <0.005 <0.005 
Chromium, total 0.36 NA 0.04 0.03 0.02 <0.05 <0.01 <0.01 
Chromium, dissolved 0.36 NA NA <0.01 <0.01 <0.01 <0.01 <0.01 
Cobalt, total 0.91 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 
Cobalt, dissolved 0.91 NA <0.01 <0.01 <0.01 <0.01 <0.01 
Copper, total 1.4 0.05 0.02 0.01 0.01 <0.01 <0.01 
Copper, dissolved 1.4 NA <0.01 <0.01 <0.01 <0.01 <0.01 
Manganese, total 0.18 0.605 0.289 0. 06 0.238 0.024 0.008 
Manganese, dissolved 0.18 NA 0.005 <0.005 <0.005 <0.005 
Molybdenum, total 0.18 o. 0 0.3 0.34 0.30 0.30 
Molybdenum, dissolved 0.18 NA 0.35 0.34 0.29 0.29 
Nickel, total 0.73 0.03 0.03 0.02 <0.01 <0.01 
Nickel, dissolved 0.73 NA NA <0.01 <0.01 <0.01 <0.01 <0.01 
Silver, total 0.18 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.01 
Silver, dissolved 0.18 NA NA <0.005 <0.005 <0.005 <0.01 <0.01 
Vanadium, total 0.26 0.280 0.251 0.242 0.226 0.246 0.179 0.187 
Vanadium, dissolved 0.26 NA NA 0.180 0.181 0.181 0.165 0.173 

• Shaded area indicates an exceedence of the rick-based concentration 
(1) SAIC; Draft Human Health and Ecological Risk Assessments for 
Kerr-McGee Chemical Corporation; Soda Springs, Idaho; October 1993. 

NA - Not Analyzed 

• 



• Table 7 

City of Soda Springs - Evergreen Facility 
EV-3 Analytical Results 

Risk-Based 
Concentration<'> 29-Nov-03 15-Jul-04 29-Sep-04 26-Dec-04 20-Mar-05 2-Jun-06 28-May-07 

Constituent .{mgfil .{mgfil .{mgfil !m9LU !m9LU !m9LU !m9LU l!llilL!1 

Aluminum, total 36 17.20 6.22 10.30 6.07 2.27 1.97 0.89 
Aluminum, dissolved 36 NA NA <0.03 <0.03 <0.03 <0.03 <0.03 
Arsenic, total 0.011 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 
Arsenic, dissolved 0.011 NA NA <0.04 <0.04 <0.04 <0.04 <0.04 
Barium, total 2.6 0.164 0.101 0.137 0.102 0.089 0.078 0.059 
Barium, dissolved 2.6 NA NA 0.050 0.056 0.065 0.057 0.049 
Cadmium, total 0.019 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Cadmium, dissolved 0.019 NA NA <0.005 <0.005 <0.005 <0.005 <0.005 
Chromium, total 0.36 NA <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Chromium, dissolved 0.36 NA NA <0.01 <0.01 <0.01 <0.01 <0.01 
Cobalt, total 0.91 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 
Cobalt, dissolved 0.91 NA NA <0.01 <0.01 <0.01 <0.01 <0.01 
Copper, total 1.4 0.02 0.02 0.01 0.01 <0.02 <0.01 <0.01 
Copper, dissolved 1.4 NA NA <0.01 <0.01 <0.01 <0.01 <0.01 
Manganese, total 0.18 0.553 .349 0. 94 0.344 0.152 0.124 0.063 
Manganese, dissolved 0.18 NA NA 0.025 0.016 O.Q16 0.011 0.016 
Molybdenum, total 0.18 0.44 0.37 0.36 0.35 0.3'4 0.3 
Molybdenum, dissolved 0.18 NA NA 0.35 0.34 0.33 0.30 
Nickel , total 0.73 0.05 0.04 0.05 0.03 0.03 0.03 0.02 
Nickel , dissolved 0.73 NA NA 0.02 0.02 0.02 0.02 0.02 
Silver, total 0.18 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.01 
Silver, dissolved 0.18 NA NA <0.005 <0.005 <0.005 <0.01 <0.01 
Vanadium, total 0.26 0.227 0.196 0.216 0.195 0.181 0,352 0.257 
Vanadium, dissolved 0.26 NA NA 0.159 0.165 0.158 0.325 0.234 

• Shaded area indicates an exceedence of the risk=based concentration 
(1) SAIC; Draft Human Health and Ecological Risk Assessments for 
Kerr-McGee Chemical Corporation; Soda Springs, Idaho; October 1993. 

NA - Not Analyzed 

• 



• Table 8 

City of Soda Springs - Evergreen Facility 
EV-4 Analytical Results 

Risk-Based 
Concentration<'> 29-Nov-03 15-Jul-04 29-Sep-04 26-Dec-04 20-Mar-05 2-Jun-06 28-May-07 

Constituent {mgill {mgill fm.gfil {mgill {mgill {mgill fm.gfil fm.gfil 

Aluminum, total 36 Not Sampled 1.89 0.36 0.06 0.08 0.04 <0.03 
Aluminum, dissolved 36 Well Not NA <0.03 <0.03 <0.03 <0.03 <0.03 
Arsenic, total 0.011 Drilled <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 
Arsenic, dissolved 0.011 NA <0.04 <0.04 <0.04 <0.04 <0.04 
Barium, total 2.6 0.066 0.049 0.048 0.052 0.050 0.049 
Barium, dissolved 2.6 NA 0.045 0.049 0.049 0.046 0.047 
Cadmium, total 0.019 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Cadmium, dissolved 0.019 NA <0.005 <0.005 <0.005 <0.005 <0.005 
Chromium, total 0.36 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Chromium, dissolved 0.36 NA <0.01 <0.01 <0.01 <0.01 <0.01 
Cobalt, total 0.91 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 
Cobalt, dissolved 0.91 NA <0.01 <0.01 <0.01 
Copper, total 1.4 0.02 <0.02 <0.01 <0.01 
Copper, dissolved 1.4 NA <0.01 <0.01 <0.01 
Manganese, total 0.18 0.045 0.017 0.025 0.017 
Manganese, dissolved 0.18 NA 0.015 0.022 0.022 
Molybdenum, total 0.18 0. 7 0,,17 0.44 
Molybdenum, dissolved 0.18 0. 5 0. 0.41 
Nickel, total 0.73 0.02 0.01 0.01 
Nickel, dissolved 0.73 <0.01 0.01 0.01 <0.01 
Silver, total 0.18 <0.005 <0.005 <0.005 <0.005 <0.01 <0.01 
Silver, dissolved 0.1 8 NA <0.005 <0.005 <0.005 <0.01 <0.01 
Vanadium, total 0.26 0.35 0.333 0.334 0.331 0.499 0.41 
Vanadium, dissolved 0.26 NA 0,3 0 0,'3 4 0 31 0.488 0.385 

• Shaded area indicates an exceedence of the risk-based concentration 
(1) SAIC; Draft Human Health and Ecological Risk Assessments for 
Kerr-McGee Chemical Corporation; Soda Springs, Idaho; October 1993. 

NA - Not Analyzed 

• 
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Table 9 

City of Soda Springs - Evergreen Facility 
EV-1 Ground Water Elevation 

Top of Casing Elevation (ft MSL): 5,951.00 

Depth to Ground Water 
Date Water (ft) Elevation (ft MSL} 

29-Nov-03 21.45 5,929.55 
15-Jul-04 21.12 5,929.88 
29-Sep-04 22.14 5,928.86 
26-Dec-04 22.28 5,928.72 
20-Mar-05 20.62 5,930.38 
2-Jun-06 19.11 5,931.89 
28-May-07 20.22 5,930.78 
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Table 10 

City of Soda Springs - Evergreen Facility 
EV-2 Ground Water Elevation 

Top of Casing Elevation (ft MSL): 5,943.00 

Depth to Ground Water 
Date Water (ft) Elevation (ft MSL) 

29-Nov-03 13.83 5,929.17 
15-Jul-04 13.63 5,929.37 
29-Sep-04 14.13 5,928.87 
26-Dec-04 14.22 5,928.78 
20-Mar-05 12.98 5,930.02 
2-Jun-06 12.01 5,930.99 
28-May-07 12.53 5,930.47 



• Table 11 

City of Soda Springs - Evergreen Facility 
EV-3 Ground Water Elevation 

Top of Casing Elevation (ft MSL): 5,938.00 

Depth to Ground Water 
Date Water (ft) Elevation (ft MSL) 

15-Jul-04 22.09 5,915.91 
29-Sep-04 24.02 5,913.98 
26-Dec-04 24.56 5,913.44 
20-Mar-05 20.57 5,917.43 
2-Jun-06 18.53 5,919.47 
28-May-07 19.84 5,918.16 



• 

• 

Table 12 

City of Soda Springs - Evergreen Facility 
EV-4 Ground Water Elevation 

Top of Casing Elevation (ft MSL): 5,945.00 

Depth to Ground Water 
Date Water (ft) Elevation (ft MSL) 

15-Jul-04 43.76 5,901.24 
29-Sep-04 44.79 5,900.21 
26-Dec-04 44.86 5,900.14 
20-Mar-05 42.79 5,902.21 
2-Jun-06 41.08 5,903.92 
28-May-07 42.07 5,902.93 
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Figure 2 

Total Manganese Concentration Trend 
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Total Manganese Concentration Trend 
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Figure 3 

Total Molybdenum Concentration Trend 
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Figure 4 

Total Vanadium Concentration Trend 
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Figure 4 

Total Vanadium Concentration Trend 
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Figure 4 

Total Vanadium Concentration Trend 
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Figure 5 

Nitrate+ Nitrite Concentration Trend 
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EV-1 Ground Water Elevation 
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Figure 8 

EV-3 Ground Water Elevation 
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Figure 9 

EV-4 Ground Water Elevation 
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